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mitting isolation, identification, and drug susceptibility studies to be com-
pleted in two: to four weeks. Results of bioassays have shown that INH is stable
in frozen plasma and serum. The mode of action of isopropyl isoniazid (IPH)
seems to be different than that of isoniazid QINH) since IPH is inhibitory to

certain INH=resistant tubercle bacilli both in vitro and in vivo. Peamino

salicylic acid (PAS) concentrations in serums of patients recei ving PAS=C are . "

higher and remain higher in comparison with levels from patients receiving
other forms of PAS, Patient acceptance and tolerance of PAS-C is remark-
able, Desoxy-ribose nucleic acid (DNA) isj being recovered and purified

from drug-resistant. M, tuberculosis stains, This DNA will be used in resist-

ance transfer studies,. Yeast-phase Histoplasma appeared to enhance infection

with M, tuberculosis injected concomittantly. Special culture technics have

been devised to enhance the growth of tubercle bacilli from surgically resected

lung tissue.,
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Project No, 6X680-01-001 INTERNAL MEDICINE

Task No, 01 Cardiopulmonary-zenal Diseases

Subetask No, 4-3 Mlcrobiol%icalﬁéspects of Research and Preventive Medicine
.Activities in Tuberculosis

Description:

a, Improvement in methods for isolating and fdentifying genera
and species of Mycobacteria, and for determining drug susceptibiliries,

b, 1, Biolofic assays for isoniazid (INH) in the serum of individuals
of different racial groups,

2, Stability of INH in frozen plasma and serum,

c. Studies on the serum concentrations of p~amino salicylic.acid (PAS)

using a new form of PAS,

de, An in vitro and in vivo study of the anti=tuberculous activity

of chemically pure isopropyl isoniazid (IPH).
e, The transfer of drug resistance by use of chemically extracted
and purified desoxy-ribose nucleic acid (DNA).

f, The effect of simultaneously ‘injecting M. tuberculosis and yeast

phase Histoplasma into mice,
g+ The correlation 6f histologic changes and bacteriologic findings

from tissue sections,

Progress:
a, The laboratory procedures used by this unit for isolating and
oA
identifying mycobacteria are again being modi}lgd to include new biochem-

ical methods which-will simplify the problems of distinguishing the

3




"unclassified atypical tubercle bacilli” from M. tuberculosis strains and from

the non-pathogenic mycobacteria, A revised edition of this unit's published
procedures is being prepared for printing and appropriate distribution,

b, 1, Serumconcentrations of isoniagid {INH) are being assayed
biologically on all tuberculosis patients admitted to Fitzsimons General
Hospital as a guide to the INH dosage which will be required to effect
chemotherapeutic concentrations yet not cause certain toxic effects
which develop following continued administration of this drug. High
serum INH concentrations may lead to two types of toxicity, One is a
neural effect which may be delayed or prevented by the simultaneous
administration of pyridoxine (BG)' The other iy the development of
mental aberrations due to elevated blood ammonia levels, Increases
in blood ammonia concentrations occur in all individuals taking isoniazid
though not all patients develop mental difficulties, (See the Chemistry
Division Annual Report by Dr, Z, Z, Ziporin,)

Since the discovery that Japanese metabolize isoniazid to inactive
derivatives far more rapidly than Caucasians, serum from tuberculosis
patients of othe: racial groups receiving isoniazid has been, or is being,
assayed for isoniazid concentrations, So far, serums from three distinct
racial groups in Malaya (Malayans, Tamils and Chinese) have been
studies, Results suggest that the Malayans and Tamils fnactivate INH
slowly {similar to 95% of Caucasians) whereas the results on the
Chinese are more consistent with those of the rapidly inactivating
Japanese, A study is in progresx ot the serum of one hundred tuberculous
patients from Amman, Jordan, The resylts of both these studies will

be presented for piwblication in the near future,

1k
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2, During the past twbd years two publications from other labor-
atories have presented evidence indicating that isonfazid is unstable in
frozen plasma and serum. The authors of these publications suggested that
their data would render valueless the results of previous work done on
plasma and serum isoniazid concentrations, In both thesé studies chemical
assay procedures were used and both autho\rs suggested that the bioassay
technic, which measures drug inhibiting activity against multiplying
tubercle bacilli, is not sufficiently accurate to detect loss of isoniazid
in plasma and serum,

Precise quantktdtive studies in this division during the past
year prove conclusively that isoniazid is stable in‘ffrozen plasma and
serum for a period up to six months and perhaps longer, These findings
were obtained by using a modification of the bioassay technic first
described from this laboratory. It is interesting to notq that the two
workers referred to above, who published on the instability of dsoniazid,
now agree with our findings., '(See publications.)

c. Studies have continued on the serum concentrations of p=amino
salicylic acid (PAS) achieved in tuberculosis patients receiving a new
form of PAS which {s traded*marked PAS=C (PAScorbate). In the last
annual report PAS~C gerum concentrations were compared with those
obtained with other forms of PAS. The findings indicated that six
grams daily of PAS«C achieved serum concentrations equivalent to those -
obtained with 12 grams of other forms of PAS tested. At that time
PAS-C was considered to be a complex.of pamino salicylic acid and

ascorbic acid, Considerable detailed investigation on PAS-C in this

5
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unit {(See Chemistry Division, Dr, Z, Z, Ziporin,) has now shown
that PAS-C is not a complex of PAS with Vitamin C but rather a highly
purified form of PAS acid. It has not yet been determined why sig-
nificantly higher blood concentrations are obtained with this product
as compared to othgr forms of PAS, Tolerance and acceptance of
PAS«C by patients continues to be excellent, Studies on the unique
biological activity and biochemistry of PAS-C will continue during

the coming year,

d, Preliminary in vitro and in vivo studies indicated that the -

isopropyl derivative of isoniazid (IPH) was inhibitory to certain
isonfazid~resistant strains of mammalian tubercle bacilli, These
results suggested that the mode of action of iproniazid was different

than that of isoniazid {INH). Further studies have revealed that IPH

{s inhibitory in vitro and in vive (white mice) only for isoniazid-

resistant M, tuberculosis strains which have lost the ability to synthesize

endogenous catalase, The exact signficance of these observations
has not yet been characterized, 1In collabogation with Dr, Oscar Reiss,
Chief Biochemist, Webb Institute for Medical Research, University
of Colorado Medical School, further investigations are to be made.,

e, Extensive studies were made on the extraction, purification,
and identiffcation of desoxy ribose nucleic acid (DNA) obtained
from INHeresistant {INH=R) strains of tubercle bacilli, This DNA will
be used ’ld attempts to transfer INH zesistance to drug=-susceptible
tubercle bacilli, Considerable difficulty was experienced because

the cell destruction technics ruptured relatively few bacilli,

6

-

bl-!‘-



Recovered substances exhibited spectrophotometric absorption character-
fstics consistent with DNA but the quantitative yield was extrgmely low,
Also, it was believed possible that the spectrophotometric absorpgion
tests were indicating DNA residues and not the unaltered matgrial necess=
ary for successful transfer of resistance, . A new Shandon-Hughes cell
press has been installed and the studies on recovering DNA will continue,

o fo White mice were injected intravenously with M, tuberculosis

strain H37TRv and yeast-phase Histoplasma capsulatum simultaneously

and the extent of infection at 5 to 8 weeks determined by measuring
density of ke mous=:lungs and comparing with similar measurements
on mice .injected with each agent alone, Lungs from mice receiving
both agents showed a significant increase in density over lungs from

mice given only M, tuberculosis., Those given yeast=phase Histoplasma

were no different than the normal (i.e, uninjected) controls., At

autopsy, enly M, tuberculosis could be recovered by culturing, not

Histoplasma, Histological studies are in progress and further experi-
ments are planned in the hope of explaining why unspacessful infection

with yeast=phase Histoplasma shou?d enhance infection with M, tuberculosis,

ge This is a cooperative study to assist the Pathology Service, Fitz=
simons General Hospital in correlating the observed histologic changes
with bacteriologic findings by studying the growth of tubercle bacilli:
in sections of surgically removed lung tissue cut at 6 - 12 microns,
Serf{al gections are prepared and treated .with. special stains while

alternating sections are submitted for culture,
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Preliminary studies were made using lungs of mice experimentally
challenged intravenously or intraperitoneally with virulent tubercle
bacilli, Two culture technics were used:

-{1) Cut sections were placed on the surface of an Oleic acid~
albumin agar medium (7HL0) and incubated at 36°C, then examined at
weekly intervals,

{(2) Cut sections were placed on ssterile glass microscope slide
or cover slips and immersed in a liquid oleic acid-albumin medium,

then incubated at 36°C and examined at two day intervals macroscop=-
ically and by low powep microscopy.,

Preliminary results indicate that the culture technic using sec-
tions affixed to glass slides or cover slips immersed in liquid medium
is superior to the use of a solid medium, Growth of tubejycle bacilli
was observed in as short a time as 4 days of incubation using this

experimental approach,

Studies applying these technics to human lung tissue ggken at

surgery are now underway.

Summary and Conclusions;

a, Tuberculosis laboratory procedures are being reyised and
simplifie.d, permitting isolation, identification, and drug suscep-
tibility studies to be completed in two to four weeks,

b. Results of microbiologic assays for serum 1sonlazi::l.(INH)
are being used to control drug dosage. and to characterize different

racfal groups into rapid or slow inactivators aof this drug, Results of

bioassays have shown that INH is stable in frozen plasma and serum,

4




¢, Peamino salicylic acid (PAS) concentrations in seruyms of
patients'teceiving PAS<C are higher and remain higher in comparison
with levels from patients receiving other forms of PAS, Patient
acceptance and tolerance of PAS~C 13 remarkable,

d, The mode of action of isopropyl {soniazid (IPH) seems to be
different than that of i{soniazid (INH) since IPH 4is inhi{bitory to certain

INHw=resistant tubercle bacilli both {n vitro and in vivo .

e, Desoxy-ribose nucleic acid {DNA) is being recovered and

purified from drug-resistant M, tuberculosis strains, This DNA will

be used {n resistance transfer studies,
f. Although apparently failing to survive in {ntravenously
injected mice, yeaste-phase Histoplasma appears to enhance infection

with M, tuberculosis {njected concomittantly,

g. Special culture technics have been devised to enhaace
the growth of tubercle bacilli from surgically resected lung tissue,
Sections of lung tissue, (6 = 12 microns thick), from experimentally
infected mice, are placed on glass cover slips or slides and
immersed in an oleic acid~albumin liqui{d medium for incubation,
These have given positive results in 4 to 8 days. Studlies are being

continued,

List of Publications:s
Stability of Isoniazid in Plasma and Serum, W, C. Morse,
Je M, Lacerte, N, J, Pickering and L, R, Kuhn, Transactions of
the 215t VAeA:med Forces Conferamce on the Chemotherapy of Tuberc-
ulosis, VA Central Office, Washington 25, D, C, - American Review of

Respiratory Diseases, Both in press to be published in 1962,
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Infection of mice with intravenously injected

Histoplasma capsulatum in the yeast phase was un-

successful, Yeast phase Histoplasma appears to grow
o

well at 40 C. A review of three years' experience

with serology in pulmonary fungus diseases has been

completed.
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BODY OF REPORT

. Project No, 6X60=01-001 INTERNAL MEDICINE

Task No. 0l Cardiopulmonary-renal Diseases

Subetask No. 44 Microbiological Aspects of Research and Preventive Medicine

7 Activities in Mycotic Infections

Description,
a. Attempts to produce experimental infection with yeastephase

Histoplasma capsulatum,

b. Growth of yeast-phase Histoplasma at higher than human body
temperatures,

¢. Cultural and serological tests in patients with pulmonary disease.

Progressg

a.. Laboratory acquired infections represent a hazard to personnel hande~
ling the mycelial-phases of Histoplasma and Coccidioides. Use of the yeast=
phase of Histoplasma for injecting mice intravenously should reduce this
hazard and increase the use of experimentally infected.animals for thera-

poutic and other studies.. Accordingly, Histoplasma capsulatum was successe

fully maintained in the yeastvphase for injecting mice. Although the in_vitro
yeast*phase would seem to be more closely related to the tissue=phase of this
fungus, we have not succeeded in producing progressive infection in mice
{njected {ntravenously with yeastephase cultures.. It may be that the initial
resistance to the body defense mechanisms {s lacking in such cultures, Also,

when yeastephase cells were injected simultaneously with M, tuberculosis,

{ Histoplasma could not be cultured from tissues five to eight weeks after

fnjection, However, infection with M, tuberculosis appeared to have been

{ ‘2
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enhanced in these animals (see report from the Tuberculosis Section).
Last year, we reported unsuccessful attempts. to infect rabbits with yeast-
phase Histoplasma., However, since these apimals have a considerably
higher body temperature, (39-4000). than mice, (37.58C). this was
thought tonbe a contributing factor.

b. Some years ago, the senior investigator found that temperatures
slightly in excess of normal human body.temperature were unfavorable

to the growth of Cryptococcus neoformans in.vitro and in vivo. As

indicated in (a),.it was considered that. Histoplasma capsulatum might

show a.similar deleterious effect from such an environment and that
this might then be useful as an adjunct to chemotherapy. Although
only .rough quantitauve:estimatei.were made, yeast-phase Histoplasma,
unlike Cryptococcus, appears to grow equally well at human normal and
fiever temperatures, o

c, Cultural and serological support in mycology for the Pulmonary
Disease Service of Fitzsimons General Hospital has been maintained,
Captain May, M, C., of the Pulmonary Disease Service, has just com=~-
pleted a study of the serological findings from our records and interpreted
these {n the light of clinical progress of patients. A paper prepared by
Captain May from this study won for him the prize given annually by

the Fitzsimons General Hospital for papers presemed by residents.

Summary and Conclusions:

iInfection of mice with intravgnously injected Histoplasma capsulatum
Sad

in the yeast-phase was unsuccessful.. Yeast-phase Histoplasma appears
to grow well at 40%c.. A review of three years' experience ‘with serology

in:-pulmonary fungus diseases has been completed.
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A qualitative and quantitative laboratory and clinical
study of pyelonephritis was begun ‘in order to define adequate
treatment and incidence of relapse. A study of adeno and
influenza viruses in three population groups was begun., A
study of staphy’.coccus carriers indicates that there is an
unusually low nasal carrier rate for coagulase-producing staphyl=-
ococci in this area, However, "hospital types"” appear to be
increasingly common in non-hospital personnel., Furacin spray
and bacitracin ointment did not remove coagulase-positive

staphylococci from the external nares of carriers,
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Project No., 6X60«01«001 INTERNAL MEDICINE

Task No. 01 Cardiopulmonary-renal Disease N

Subetask No. 4~5 Microbiological Support for Preventive Medicine and Clinical

Research in Infections other tham Tuberculosis and the Mycoses

Description:

a, A study utilizing precise bacteriologic methods for quantitative
urine cultures and an evaluation.of therapeutic measures.

b. A study of viruses assocfated with chest diseases, both chronic
and acute,

c. A study of the pathogenic Staphylococcus carrierstate in
a hospital population, with emphasis on methods of treating carriers,
Progresss

a, 1, Pyelon¥phritis is an important but commonly overlooked
disease. Recent studies have shown that a quantitative bacteriglogical
study of patient’s urine is a valuable measure of the extent of infection
and therapeutic progress. The Department of Medicine, Fitzsimons
General Hospital, requested tl}is division to collaborate with the
Pediatrics Servit:e in a study involving precise bacteriologic methods
for quantitative urine cultures, .The results of these studies will be >
used to define an.adequate duration of treatment for complicated and
uncomplicated urinar}; tract infections, and to determine the incidence
of clinical and bacteriologic relapse following ‘two theera.peutic regimens.

2, The project was started by evaluating methods of collec-

tion and methods of accurately counting.and ld,entify.lng-organisms found
in patients with bacteriuria. Collection methods used at Fitzsimons

General Hospital were found to be satisfactory if the urines were
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delivered to the laboratory promptly. Delay in delivery was accompanied by
increase, Methods of bacteriologic evaluation included gram stain,
pour plates, and glass-rod streak plates from undiluted throth the 10°
dilution of urine, All plates were prepared in duplicate. The streak
plates gave somewhat higher counts than pour plates, but had the
disadvantage of being uncountable in the presence of spreading and
swarming., Only a minimum count of 10,000 organisms per ml of urire
is considered positive for urinary tract bacteriuria. Antibiotic
sensitivities were determined and selective media were employed for
rapid identification, Interpretation of results will follow clinical
evaluations.

3. To date, 400 urines have been cultured by the methods
outlined, Sixty of the 400 urines cultured had counts of 10,000 or
more bacteria per ml. The organism most frequently cultured was
E. coli with nineteen cultures positive, Pseudomonas was cultured nine

times, Proteus and Aerobacter four times each. Other organisms cultured

were Paracolon sp., Staphyloccus and Enterococcus. Mixed infections

were not uncommon. Twenty of the significant positive cultures were

4. A study of Tifty patients is projected., . To date no patient
has completed the six-month follow-up period. Five patients have been
studied through four months,
b. 1. The Pulmonary Disease Service of Fitzsimons General Hospital

requested direct support in studies of viruses associated with chest diseases,
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both chronic and acute, Facilities for these studies were made

available in August 1961, the viruses studied to be limited, at present,
I d

to the adeno and influenza groups,

Collection of material from. patients was started in September

1961 from three different groupsg

i{. In-patients with acute respiratory disease (ARD) hospitalized
in the non~tuberculosis wards at Fitzsimons General Hospital, Patients
for study were selected by the Ward Doctor.

ii. Patients in the upper respiratory infection (URI) ward at

Fort Carson Army Hospital.

iii. Patients from Lowry Air Force Base. Specimens from this
group were cpllected and forwarded to the Department of Medicine,

Colorado Medical School.

2, Throat washings and acute blood samples have been collected

on 297 patients, Convalescent blood has been obtained on approximately
35% of these patients and serologic tests using influenza A and B and
adenovirus group antigens have been completed, Significant diagnostic
titres to adenovirus group. were demonstrated in 59% of the sera tested.
Thirteen percent were positive for influenza B. Only one serum showed
a significant increase in titre to. the influenza A antigen, Throat

washings from patients with significant complement~fixing titres were

passed through 10 = 12 day hen's eggs. 1Influenza B virus has been isolated

from three of the throat washings to date.

3. Throat washings from all cases are being passed in cell

2
lines {Hela, MK, HEP )s Cytopathogenic effects have been observed
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in approximately 30% of the cells inoculated, Adenovirus type=specific
antiserz is being prepared to determine which type was present this
past wintez,

4, All sera collected were tested for the presence of .cold=~

'

agglutinins and significant titres wece obtained in 21% of the tests,
No evidence for the publicized irnfluenza B:epidemic was found,
However, . some cases of influenza B were noted at Fort Carson between
17 Janua:ty and 20 February. During this period 14% of sera tested had
significant zises in complement=fixing antibodies. This was not seen
in the Fitzsimon: or Low:y groups and was not reported in the civllvian
population of Colorado Springs.

5. Siudies on the material collected this past season is
coantinuing,

c, 1, With the consent of the Fitrzsimons General Hospital Research
Commitice and the Depazimepts of Surgery and Medicine, a study of
pathogenic staphylococci in the Post populatiorn and in the hospital was
begun, Several years ago, a study of the nasal carrier rate for coagulases
positive staphylococci in the hospital populatioz had indicated a much
lower rate than is usually reported, i.,e, 20-30% compared to 40=-70%,
During the past year, nasal cultures. were taken from all personnel and
dependents who.are given annual chest. X=rays and tuberculin tests, . _

A much lower carrier rate than is usually reported for an urban population
again was noted...On the other hand, among the fewer carriers there

was a higher percentage of pernicillin=resistant staphylococci and the
so-called "hospital epidemic strains" showing susceptibility to phages
80-81 than was expected. 1t is possible that this reflects an {ncreasingly

commoner carrier state with'penicillin=resistant and "hospital phage types"

among non=hospital groups,
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2, The external nares of all newborn infants and their miothess
are being cultured prior to their release from the hospital, Thest are
again cultured .six weeks later when they return to the Pediatrics
Service, Interesting findImgs are already apparent; namely,.that not
only. do'some acquire. "hospital types? following hospitalization, but that
some mothers now are carriers of these.types prior to hospitalizatfon,.
The study will soon be extended to patients on arriv;l for surgery
and before discﬁarge.

3., In collaboration with the Ear=Nose=Throat Service, attempts
were made to eliminate the nasal carrier state by means of furacin
nasal spray and bacitracin ointment applied to the external nares in
some twenty~five persons who had repeatedly positive cultures of
coagulase=positive staphylococci., Although a few persons in each
group appeared to lose their coagulase=positive staphylococci, thke
great majority of carrier states persisted despite treatment, Other
substances also will be tried,

4, Commercial availability of standard bacteriophages and new
techniques have simplified the phage-typing proc edure and greatly

increased the numbers of staphylococci which can be typed-per unit time,
Summary and Conclusions;

a. A. qualitative 2nd quantitative.laboratory and.clinical study
of pyelonephritis was begun in order to define adequate treatment and
incidence of retapse. Fifty patients will be studied, To date, 400

specimens have been examined, but only five patients followed through

four mohths.
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b. Facilities for respiratory virus studies were acquired and
personnel trained. A study of adeno and influenza viruses in three
groups was begun.

c. 1, Fitzsimons Post personnel show an unusually low nasal
carrier rate for coagulase-pos-itive staphylococci, but many carriers.
now harbor penicillin-resistant and "hospital types"..probébly reflect=

*
ing an increase in carriers of this description.

.
2, Some newborn infants and mothers appear to acquire
"hospital types" during hospitalization, but some motheérs hazbor them
prior to hospitalization. ®
3. Fu:racin nasal spray and bacitracin ointment failed to

remove coagulase-positive staphylococci from the external nares

of carriers,

Publicationss

None.
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This project is inactive except for observation
o:‘_? the long-term survival enimals. There are seven
survivors, ranging from 6 to 7% years with various

prosthetic materials replacing the thoracic aorta.
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In Arterial Grafting

Descriptions
A study of the efficlency of various synthetic materials

for ﬁse a8 large vessel prostheses.

Progresss

During this fisc;al Year one animal expired. It had
survived 5-3/4 years with a Teflon fabric graft. Death was
due to embollsm of the mesenteric vessels with resuliant necrosis
of the amall bowel. There was no evidence of erosion of the
Teflon prosthesiss however, there was a mature thrombus
attached to the imner surface of the prosthesis., This was
probably the origin of the emboli,

There are seven remaining dogs ocontalning prostheses of
various materials, from 6 to 7& years of age. At present these
animals are clkinically normal,

Summary and Conclusionss
None. Iong-j-tem survival studies will ocontinue on the

remaining animals,

Idst of Publicationss

None during the current year.
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In addition to atherosclerosis, :zuch needs to be
known concerning the interaction of, nutrition and
circu.lator; physiology. Expor:lmt.xtn have been initiated
to study the interrelationships of specific nutrients
and states of nutrition to this system by means of a
previQus—-starvation technique. Methodology development

for this work is still in progress.
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Desoription:

Such slinical problems as essential hypertemsion and
atherosclerosis have pointed out the necessity of a more
thon‘mgh understanding of the basic interrelations between
nutrition and the cardiovascular system. To this end, experi-
ments have been planned using rabbits to study the neural and
endoorine pathways of nutritional influences on the ocirculatory
system. Initial trials involve the effects of starvation.
later experiments will involve food deprivation to achieve a
base line from which the effects of individual nutrients may
be studied. Cardiac output, blood pressure, blood volume and

related parameters are being studied.

Progress:

In order to measure cardiac output and wvascular resistance
in unanesthetized rabbits over a period of weeks, it was found
necessary to implant chronically Silastic catheters (Dow-
Corning) near the heart via the common ocarotid and jugular
vessels. It was found that the functional use of the arterial
catheter does not ordinarily last beyond one week, seemingly
due to movement of the catheter tip rather than thrombosis.

To avoid this daifficulty, an external body counting isotope
technique has been tested which makes it wmnecessary to use
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5-28, Progress (Cont'd)

an arterial oatheter. Venous catheterization is desirable
for injection of the tracer. It has also become apparent
that the determination of blood pressure by electronic
sphygmomanometry involves some difficulties. For these
reasons it ha.a_bem declded to use dogs for these experi-
ments. Cardiac output by dye dilution and dlood pressure

by sphygmomanometry in the conscious dog have been developed.
Comparisons of the extermal counting method to the dye method
for cardiac output are now being made and it is anticipated
that the former technique will be employed.

Summary and Conclusionss

While developing cardiovascular procedures in the
rabblt for these experiments, a number of inherent dis—
advantages have been found with this animal., For this reason,
tpohniqnes’are now being dsveloped by which a complete analysis
of the circulatory system can be made in the wnanesthetized
dog. This inocludes cardiac output, vasoular resistance and
volume by isotope-dilution technigues and arterial blood

pmessure by electronic sphygmomanometiry.

1ist of Publicationss

Rone.
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In a continuing study of tracheal prostheses,
five series of animals, totaling twenty—eight dogs,
have been conducted. Three of these have been
failures, the other two series are still being
followed. One series is not an acceptable result
but indicates it may show increased longevity. The
final series ;ls too early to predict results. The
best longevity to date has been fifteen months.
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Proiect No. 6X60-01-001 INTERNAL MEDIJINE
Task No., 01 Cardiopulmonary-Remal Diseases

Sub-task No. 7-10 Study in Replacement of Thoracic and
s Ml

Descoriptions .

Evaluation of various prosthetic materials and various
methods of fixation of segmental tracheal prostheses in an
attempt to develop methods and materials for tracheal re-
placement in patiente with tracheal stenosis, deformity,

neoplasia or trauma.

Progress:

° During the current fiscal year five series of animals
have been initiated and are in various phases of study. .One
series (#10) was reported during the previous year but was
still being observed.

Series 103 These prostheses had an inmer and outer
surface of Dacron cloth with a Silastic rubber ocore ocontain-
ing 10/1000 inch thick rings of stainless steel 1.5 to 2 mm
wide to simulate tracheal rings. Overall thioknes.s was
approximately 1 mm. )

Fixation was with 3-0 Dacron sutures. Butiresses were
replaced by a »ing of Silastic covered Dacron suture which
was so sized as o fit snugly around the trachea containing
the prosthesis., This assured a close fit between the trachea

and prosthesis.
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T7-10, Progress, Cont'd

In this series the trachea was carefully dissected free
from surrounding tissues only enough to permit proper fixation
in an attempt to create minimal disturbance to vasculature.
Also, four of the mattress sutures on each suture line were
tied tggether with their mates on the opposite suture line to
minimize longitudinal stress on the suture line.

of five ani;na.ls in this series, one died at 5‘} xponths
with large granulations and stenosis. Two survived to 10
months, one to 13 months. The final animal is alive at 15
months. There is some loosening of sutures and slight surface
infection, but the site appears quite well stabilized.

Serieg 113 Four dogs received a solid Terpolymer
pposﬁhesis fabricated by the Army Prosthetic Research
laboratory, Walter Reed Army Medical Center. Two were in-
serted using no sutures, fixation being achieved with_

Bastman 910 adhesive (methyl-2-cyanoacrylate). One dog died
at surgery from anesthesia., The other succumbed at 3% months,
two weeks after the loose prosthesis was removed, .a.llow‘ing
the trachea to stemose.

Two prostheses were inserted using the Eastman adhesive
with sutures., One survived 10 months, death being due to
stenosis after the loose prosthesls was expelled by the
animal. The other is alive at 7 months, shows moderate
granulations and slight infection. This series is considered
a failure,
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7-10, Progress, Cont'd

Series 12: This series used the same prostheses and
technique as Series 10, except the stainless steel support
was a spiral instead of rings, and Bastman 910 adhesive was
utilized along with sutures.

- Five dogs were utilized. Four died within 4 months due
to failure of the prostheses. This was probably due to over
sterilization, which caused the lagyers of the prosthesis to
separate with resultant asphyxia. The other animal is alive
at 11 months. However, the prosthesis is becoming loose,
there is slight to moderate granulation and infection.

Series 13:. The prosthesis used was of solid Terpolymer,
as in Series 11, to which a Dacron and foamed Terpolymer
cuff had been affixed at each end to allow tissue growth to
form a bond between the prosthesis and trachea. The
prostheses were secured with Pastman 910 adhesive and
sutures,. Four dogs were utilized.

One dog died from postoperative pneumothorax. Two died
(4 and 7 weeks) from the prosthesis loosening and moving
with resultent stehosis at the graft site. The last animal
is alive at 7 months but has 'severe dyspnea from stenosis
which has reduced the diameter of the tracheal lumen by
greater than 50%.

Series 14: This series used a prosthesis identical to
Serles 12. ZEastman 910 adhesive was used, however, only four

mattress sutures were placed in each suture line. The matohing
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7-10, Progress, Cont'd

sutures from each suture line were tied together spanning
the outer longitudinal surface of the prosthesis to reduce
the longitudinal stress on the suture lines,

There were 9 animals in this series. There were 3 early
deathss one each at 2 and 7 weeks from pneumonia and one dog
was inadvertently euthanatized.

Three others, alive at 2, 3 and 4 months, are failures
due to fragmentation of the prosthosis, probably due to re—
peated sterilization of the prosthesis with resultant separa~
tion of the layers.

The remaining three are alive at 4, 6 and 7 months.

One (4 months) has loosened and become infected. Ome (6
months) shows slight granulations, no evidence of infection
and is considered fair. The other (7 months) is infected,
has some pus and debris but shows no signs of immediate
failure,

Series 15: This is the same basic prosthesis as
Series 12 and 14, using four mattress sutures on each suture
row and tied together longitudinally as in Series 14. The
mattress suiures were tied over an encircling Sila.st:l;c
coated Dacron ring which served as a buttress. The prosthesis
was placed deeper into the trachea, so that the sutures were
placed between the second and third intercartilagenous ring.
The cartllagenous rings overlying the prosthesis were brought
snug about it by a matitress suture connecting the free

cartilege ends.
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T7-10, Progress, Cont'd

Two of the prostheses were glued using the EBastman 510
adhesive tu supplement the sutures. One dog died at one
month from anesthesia during bronchoscopy. The prosthesis
was satisfactory. The other dog is alive at 4 months, has
evidence of infection but no granulations. The cranial suture
line is quite loose.

Four prostheses were plaoe@ without use of the adhesive.
At two months following surgery all appear good but more

time is needed for final evaluation.

Summary and Conclusions:

This past year, five serlies of dogs have beem utilized
to continue our study of tracheal prosthetioc ma.ﬁeriala and
methods of fixation., Monthly bronchosoopic examinations are
performed to continually evaluate the progress of the dogs.

Thus far, no satisfactory solution to a tracheal
rrosthesis has been found. Experience gained indiocates:

(a) The Bastman 910 adhesive is of no advantage
for the Terpolymer or Dacron and S.}la.stic prostheses, It
does not permanently bond the prosthesis to the trachea.

(b) Although the prosthesis should be as thin as
practicable, it should have enough rigidity to preveant
erimping and pleating which creates dead space between the
proasthesis and trachea. When this occurs, infection and

granulation seems inevitable,

S6




7-10, Summary and Conclusions, Cont'd
(c) The use of eight mattress sutures on each
suture row appears preferable to four., Four sutures do not
give adequate fixation,
Further study will investigate new materials as they
become available. Also, better methods of fixation and

simpler techniques will be attempted.

Iist of Publicationss
1. Aronstam, Elmore M., Nims, Robert M., Winn, D. F., Jr.:
Studies in Segmental Replacement of the Thoracic Trachea.

J. Surg. Research 13108, 1961
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A computer controlled system utilizing an RCA 301 Electronic
Computer, 20K memory capacity, paper tape input, output, monitor
printing device, and Data Reccrd File is being developed. A
Flexcowriter-Selectadata complex will be utilized for generating
punched paper tape and printing some contents of the computer

High Speed Memocry dumped on paper tape.

A computer simulated model of disability evaluation in diseases
of the chest is being programmed. This model utilizes some 476
individual items of administrative, medical, and leboratory data
per patient from the patient’s medical record. Many of these
items recur in multiple sequences for esch patient. The object is
to develop a logic system for deriving a clinio-patho-physiclogical
clasgification of pulmonary ingufficiency equated in degrees of

disability,
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In addition to the defined principal problem the data and
computer programming permits actions of model simulation, process
control, informaticn storsge, znalyses and sﬁthesis of probabil-
ity tables translating, indexing and compi'ling in varicus medical

&areds.
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Degcription:

This reszarch effert haes been concelved and organized to
study the utiliizatiocn cf electronic data processing srts and
sciences 1in clinical medicine ind medical resgazarch ss practiced

in the U, S, Army Medical Corps.

As &n initieting aprcrosch to exploring thnis broad xessazch
aree of high generality a particular problem of low generality
hes beea conceived, designed &nd organized for operaiion in the
environment of & computer-controlled center., The psarticular
problem is the development of a logic syetem for deriving a
clinico-patho-physiologic clessificetion cf pulmenary insuffi-
cience equated to the degree of diesbility for military service,
In mi.itary medacice thore is & znzed for o standsrdized system
for chiectively evaluating degrees of physicel disabllity and
fitnésé for use in military medicel instaliaticus on & world

wide basis.

The problem is orgsnized evound a system designed to provide
computer programred simulation of the disability evaluation prob-
lem, The computer will be programmed, through appropriate data

ard {unstructions, to behave as if it were the &ctual physical
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system, To produce & realistic state of simulation the processes
of the system, including both physical and mental actions, must
be formulated, through mathematical techniques and symbolic logic,
into-i model, In this way a study can be made of the cconcepts
and hypotheses as to hov the system works, its resulting decisions

of strategies and values, and to discriminatory level of these

decisions relative to alternate lines of action,

The data pool required to process such a logic system embraces
nearly the entire patient's medical record, Table No. 1, Record
File Structure, summarizes the composition of information utilized
in this problem, 1In its current form, in our system, the indivi-
dual patient-file contains approximnteiy 476 separate items of
information per patient, These items cover the gamut of adminis-
trative, medical, and laboratory data required to evaluate a
pfoblem of pulmonary insufficiency in disability profiling. As
previously stated, it is currently estimated that some 10,800,000
characters of information will be functioning in the simulsted
computer model at the peak of its activity. Such a model is de-
signed to function, when properly verified, on a daily basis in

line medical evaluation problems iﬂ.a computer controlled center,

In addition to the patient file, clinical and laboratory
data on approximately 1000 normsl subjects, studied at the time
of annual physical examination, are included in the system, These
dats will functicn as comparative and correlative forces in our
system, The system provides for accumulating continuum of data
on normal subjects in monitoring annual physical examinations in

militsry personnel, ’zz )




A computer program library of some 100 varied programs (prin-
cipal routines and subroutines) will be required in this study.'

They will consirt of the following broad types of programs:

1, Classical Statistical Routines, such as Standard deviations,
Cross products, Correlation coefficients, Factor analyses, Analyses

of Variance, etc.

2, Logic~Housekeeping Routines, such as sort, file, extraction,
sequence, inputs, data conversions, file updating, quality controls,

print out, etc.

3. Symbolic Logic Routines, such as diagnostic routines to
develop sets and classes from the "soft'" qualitative information of

the medical arts and sciences,

4, Classification Program so as to order the data into its

ultimate image of control.

In meeting these requirements the computer éontrolled center will
be programmed to function in other medical areas of analyses and
syntheses, simulation, data compilation, table construction, infor-

mation storage, and education,
Progress:

During this period of preparations for on site installations
of the RCA 301 Electronic Computer the primary efforts have been
in de;eloping a system to handle input requirements (collection,
machine translation and storage), analyses of data, and output

requirements, The major emphases has been in the development of
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data-input formations from collecting information from the patient's

medical and health records.

Formal education and training has been received in flow chart-
ing, computer logic, computer programming, scientific interprq}er
and flexowriter-selectadata cperations and programming. Several ~
consulting visits with members of the RCA technical and education-
al staffs, including Dr. Cerl Hammer, Chief, Scientific Division,
have been conducted, Some of these visits have extended over 3-4

day periods,
1. Input.

The operation for conversion of information from manual copy to
machine codes stored on magnetic tapes has been completed., All of
our 80 column cards have been translated to magnetic tapes. A
Flexowriter-Selectadata complex was utilized to generate punched
paper teape in RCA 501 Electronic Computer Language, It was then
computer prograsmmed for sorting and filing into specific categories
in.the RCA 501 computer. It is now computer programmed for conver-
sion from RCA 501 langusage into RCA 301 language so that it can be
transferred to RCA 301 paper tape and then stored into our Master

Files in the RCA 30l magnetic Data Record Files.

The data from this source was edited for quality assurance and
found to be extremely accurate. The ratio of errors was determined
to be 1 out of every 20,000 characters of informstion. The majority
of the few errors discovered would have been corrected by our exist-

ing computer program edit routines.
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The amount of informstion involved can be appreciated by
reference to Table No, 1, Record File Structure, which summarizes
the organization and contents of our Record File Structure. At
this time information has been collected, machine coded, stored
and filed on magnetic tapes in the categories listed as: O,
Code-Name, Code Index; 1. Code-Name, Name; G. Allergy, Inhalants
and Scratch Tests; H, Allergy Mixes, Scratch and Intradermal
Tests; 1. Respiratory Disease Questionaires; J., Smcking History;
K. Spirometry; P, Lung Volumes; and R, Tresdmiil Studies. Infor-
mation in all of the other categories making up the Record File
Structure have been collected &nd are ready for punching on to
paper tape upon delivery of ocur Flexowriter-Selectadata Complex,
The Flexowriter-Selectadata equipment was scheduled for delivery

on 1 July but has not yet arrived from the manufacturer,

By computation we now have approximately 24000,000 charscters
of information in cur system. We have programmed to have 4,500,000
characters by the end of 1962, and 10,800,000 characters by the

end of 1963,

In gdditien to the dats szlready machine coded, sequenced,
filed and categorized in specific format on magnetic tapes our
system has prcduced in continuum an amount of clinical, physic-
logical and laboratory infprmation manual copies ready for trans-
cription on tc paper tape in machine code for computer input,

The current totals of this information is approximately 75,000
characters, Our systems provides for a contindhm in the collection

of this data. In the near futuve we hope to perform information
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collection and computer input functions on & current, daily,

basis,

I1. Program Library,

Medical programs, statistical programs and logic-housekeep-
ing programg have been designed and written. The medical pro-
grams currently completed or in writing include computation of
splirometry values from raw data inputs, a table of frequency-
distribution of past and present illness in cur patient and
normal subject populations, logic programs covering the follow-
ing disease states: bronchitis obstructive, bronchitis non-
obgtructive, bronchial asthma, obstructive emphysema, and pul-

monary hyperinflation,

Logic-housckeeping routines include programs converting
data from paper tape scurce to High Speed Memory &nd storage in
appropriaste Data Record Rile Locations; extracting cdeta from
the Master File and assembling into desired population nodes for
gstudy and aunglyses; producing salirhs print outs of descriptive

diagnostic tazrms end logic for patient discriminaticn.

Systems planning has been developed tc accommodate, by
intrinsic computer programming, the need for updeting and
nodifying Record File Structure as new data is entered, unwanted

data is eliminated snd quality-contiol processing cccurs,

The majority of the classical statistical routines required
over the first yesr of ép@ration will be obtained from the RCA

Users' Library and will consiét of: Floating Decimal Arithmetic
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Subroutines, Square Root and Transcendent;l Subroutines, Linear
Equationgs and Matrix Inversicn Programs, Multiple Regression and
Corzelation P}ograms, Least Squares Polynomial Fit Program, and
Analyses of Variance Programs, These routines provide other
desired srithmetic and statistical cutputs in the process of
computing the principal result, Certain portions of these library
programs will need rewriting in order to be compatible with ocur

equipment configuration.
III. Systems Progress.

Systematic review of the processing requirements involving
the analyses of the volume &nd types of data to be processed were
initiated. Continual exploration of present data processing
metheds, alternative possibilities, and benefits which would be
realized through computer processing are in existence., Detailed
studies were made of every xelated job, paper, document, and pro-
cessing operation of the esgential elements cof information in the
current processing system, Consideration of opportunities for
generating cther needed information or elimirnating present steps,

processes and informeticn manipulation were &lso performed,

A study is under way reiative to organizsiicmal, functicnal
and projected resocurce requirements of a& computer center complex

in & medicel and gcientific envirosnment,
IV, Equipment Selection and Site Preparation,

Studies were made of on site computer installations in the

local arez to evaluste and analyze the best systems and equipment
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in determining the peripheral systems necessary to cptimize the

neaeds of our project,

Consultations with mancfeacturer representatives; attendance
of seminars, and conferences with users were also accomplished

as an aid to design and selection.

Coordination with area Engirncers, local Enginears, RCA
Engineers, Purchasing &nd Contrecting personnel snd potential

contractors was conducted in plenning fcr cur computer center,

The contract for site construction wes given finzl awaerd on
9 July 1962 and construction personnel sterted working the follow-
ing day. Consgruction completion date 18 30 days after start of
work, however, it is expected that the computer cculd be rezeived
for check-out, site test and debugging by computer engineers no

later than 1 October 1962,
v. Outputs,

Computer produced listings of all machine converted data, in
specific sequences, was accoxplisghed, These listings are indis-
pensable for the inventory of the file composition, appraising
validity of data and planning £or current and projected actions

on the file structure,
Summary and Conclusions:

Experience to date substantiates that this problem is computer

oriented and that an excellent state of readiness hes been achieved
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for on site computer utilization. The essentiality of an on site
computer facility to process this problem has besen further strength-
ened by the difficulties over the past year in attempting to rent

computer time from other users.

It has been further demonstrated that in-hcuse personnel must
acquire and ever strengthen their own capabilities to design,
organize, program and operate whatever type of computing center is
required for their special areas. You can not depend upon others

to do it for you,

The overwhelming importance for developing a solid, intelli-
gent, stable system for operating the computing center has emerged
as one of our mqst vital experiences. The computer controlled

center must be organized in detail with great precision.

Our experience to date indicated that additional personnel
will be required in the near future. For planning purposes we

recommend that the following personnel be programmed for:

1. Flexowriter Opersgtor, GS-4 level,
2. Computer Console Operator. GS=4 level,

3. Two Computer Programmers, GS-9,

The scientific products which will be generated from the
computer control center will commence to teke form once computer
installation is accomplished and the existing system of data
collection, machine languzge conversion, data storage, data re-
trieval and Record File manipulations are adequately tested and

' debugged, Once this is accomplished it is planned that during
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the f£irgt yesr of on site computer processing major efforts will
be devoted to walidstion and agalysis of the numerical informa-
tion so &8 to achieve cur firsﬁ approximation of data crdering
for patient classificaticn, Time sharing cof this operation with
the diegnostic programs in symbolic logic and Booiean functions

]
will be sccomplisghed,
List of Publications:
Current report yvaar: None
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and Syner, James C., The Vetzrans Administraticn Ay Coopera-
tive Study of Pulmonary Function., Am, Jr, Med, 30:243-258, Jan.
1961,

%2, Syner, Jemas C., Ruffner, Albert, end Murray, Sarah. _
Machine Proceseing cf Messurements In Respiratory Ges Exchange

end Erergy Experditure, TEM, Medi:al Syrmposium, Septembsr 13670,

S0




0¢

001% G00S
0611 0021
AN 0021
090¢E $G0E
0¥Te 000
0G0t 00GE
£03S1T 0G9sT
0zZ¢1 0021
50001 00001
ooys 20001
0986 00001
08¢ C8ET
00Z% e
o4h0g 000¢S
{338¢ JC%2
0971 (1 Tordd
CeT i 0021
O»\t% C:h\ﬁn.
95Cs% 0605
JELFS0TIY qodTobay
SAOVSSIN

QL3
vel
002
A

00¢
ot
(Hr2
0t
01¢
o091

Giva

¥id

I&

QN -
4 &d ¢

»i

1€

w

B1

L
v -
3 £
2%

e

-

e

2 Ca bt

&

LY

7.
ok

98 1§ BEZ 65T
058 0¢ 8¢C TS&7
86% o5 15T 9%
€8 49 LA A A
%98 L 7N 9¢7 ¢3¢
4] 1 e 067
o498 AVEY T8 %E%
868 v CEY BCTY
(g8 i ity BLY
B8e FAY LLE YL
A" 0 THE  60%
LR 8¢ 80t ¢€0¢C
98 AV8Z Z0E 8T
88 €9 FA TS A
B8 it yiT 8T
8% 7 PO AN § %
(047 CL ey 13T
c8E it Gyl ST
278 L 5%T  GCC
631 001

€660 GO0

o \7Tm  EoVssEa | 04 THOES
¥zl a2d 0y 471

o ssmmovenwo |

LIONYLS TTIIX QIOOT

T "ON TTEVL

1sAnd SIQ 459¥
SIXIH
ADEETIV

T30 130 HEDIVHOS=SINTTVAMI

€30 €50
550 970
950 G0
221 BU1
807 LC1
907 %+0
Y60 Len
§80 LLD
L0 €00
€i0 00
0L0 190
150 ¢80
€50 LS80
L50 €59
(A

e%0 st
%20 06O
Ol WlEs |

AMITIV
ALTTISILILADSNOS
o TVINELOYE
] WIS DiEd
ALTTHEILTJADSNS

ONEg 4IW
RAVEIEL DI

e

AOOTOHES TVORLA
¥V  AO0TOTHELOVE
¥ LOOICIVHEH
¥V  SISATVNVRINN
¥ WVEDCHDMOEE
v 003
4

JII0TONEDINIOY

ISEL NIHS

SSVIS TVOINITD

048I DRIQVES

VN TRV - 2000
XTANT

~ 3000~ TaVR-FGCT

- o e

VIdV TH0M
HVED0Ed

—_———
A bunim

oA

O ™~ 0 O M

i €N M N

ik

S7/




8X230RI®YD QO0°ZII JO 1%¥3°3 ® 103

spueq %1 2urzyrTan pueq iad £1e30RIRYD (008 JO Bwiss® WY &

91 800Z11 000ZIT  GO08s XX J88  AVOT 897 SST 96 <35 1o TTIEVI
3000 SISONOVIA X
Z1 5252 000€ 012 ¥4 198  AVIY 11§ 00§ |71 <21 g SISONOVIA M
8 09€1 0021 0i1 i1 L98 16 g6y Ty | o1 €21 |4

) INITEI TVOIDNNS A
Z 0%9 00S A% z¢€ £98 iz 16% C6% |zz1 221 ¢ 1d00SOdNTI 0
€ 08Y 00S 091 91 088 o1 115 60S 21 izl S3ISVD Q00Td I

g XXX 00sS XX XX XXX XX 68y Sg8% |zz1 1e1 |4 ayo
INISREdIA “00 S
z c92 00§ 0ET €1 ¥88 89 805 L0S (21 571 TIINQYVEEY ¥
L 0971 0021 081 81 %8 L7 %8% 8% | TZ1 601 {9 aQId-ToA ONT D
Cl 0GET 002Z1 0€1 €1 488 89 9GS (€7 | vi1 TET SENNTIOA DNNT  d
9 0971 cozZ1 012 12 198 19 964 16% | %71 Uzi | ISE2IA TYOINITD O

€01 093581 060C€ G81 81 998 4 Ly <Lt €11 €50 |d AVHD
ONIOVEL-0¥IdS N
€L C1Z61 000G€ 0Lz it +ag iE 1€ 708 £80 ¢/0 g I0IQAEI-0¥IIS K
701 G8£61 G000¢ 061 61 $58 5 16 0GZ S0 050 |9 ILANI-O¥TdS 1
SI1 505YT G000€ 041 %1 788 £9 CEY IME [ ZZT BiD X4IIHONTdS A
Lz 0£1¢ 500S 061 61 98 Y SIE 687 8.0 ©LC | XMOISIH ONIMOWS [

SaNVE ANVE  TTID | TidD &ovSSad | 0o WO | O WOM:
*ON JIZVOOTIV CEIINdI Had qiad HEd Hid QRVH QEOCTd qIrd A
SEIVSSTW SHELLLVEVHD
TANLIONUIS FIId QUCOTH
(peruy3uod) 1 "ON 74V

bomsyy  bamet  jomes| pmesd e - = e

S




. *

ANNUAL PROGRESS REPORT
Project No. 6X60~-01-001
INTERNAL MEDICINE
Task No. 02 Metabolism and Nutrition =

Sub-task No. 1-1h The Relationship of Calcium In
Sweat To Calcium Intake and Calcium Balance

U, S. Army Medical Research and Futrition Laboratory
M czsimons General Bospital
Denver 30, Colorado

Bioenergetics Division

¢ 1 July 1961 — 30 June 1962

C. Frank Consolazio
and
LeRoy 0. Matoush
Richard A, Nelson
Ernest Bugene Preston
L. Ross Hackler, Ph. D.

QUALIFIED REQUESTORS MAY OBTATN COFIES OF THIS REPORT FROM ASTIA

Reports Control Symbol - MEDDH-288
UNCLASSTIFIED

S




ABSTRACT

Project Ne. 6X60-01-001 INTERNAL MEDICINE

Task No., 02 Mstabolism and Nutrition

Sub~-task No. 1~ih fhs Relationship of Calcium In Sweat To Calcium Intake
And Calcium Balance

U. S. Army Medical Research and Rutrition Laboratory, Fitzsimons General
Hospital, Denver 30, Colorado

1 July 1961 - 30 June 1962

Authors: C. Frank Consclazio, LeRoy O. Matoush, Richard A, Nelson, Ernest
Eugene Preston and L. Ross Hackler.

RCS MEDDH-288
Unclassified

In a review on dermal sweating Mitchell and Hamilton in 1949
reported calcium sweat values ranging from 8 to 265 mg/liter. '.!.'hié
meant that under high sweating conditions, the sweat calcium could
account for up to 30% of the daily total body loss. In all,three
studies were perfcrmed to evaluate the sweat excretion in relation
to the total calcium excretion and calcium balance. Study I was
performed in a temperate environment, Study II at temperatures of
70, 85 and {00°F, and Study III, 16 days at 100°F,

The data presented in these studies show that an appreciable
quantity of calcium is eliminated in the sweat, whether in a hot
or a temperate environment. These findings are important since
they show an additional calcium loss, which has not been reported

in previous balance studies. Under conditions of these experiments,
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where men exercised for 100 mirutes a day, these values approximate
8.1 mg calcium/hour at TO“F, 11.6 mg/hr at 85°F and 20,2 mg/hr at
100°F, On low calcium intakes {441 and 580 mg/day) the sweat calcium
ranged from 23 to 37% of the total daily output. It is suggested
that in past balance studies on low calcium intakes, equilibrium may
not have been attained, and men may have actually been in negative
balance by 200 mg/day, since sweat losses were not considered. On
the bagis of this da;a it is suggested that calcium allowances for
environments and conditions likely to cause sweating be increased to

compensate for the losses due to sweating.

S5~




BODY OF REFORT

Project No., 6X60-01--001 INTERNAL MEDICINE
Task No. 04 Metabolism and Nutrition_

Sub-task No. 1~1h The Relationship of Calcium In Sweat to Calcium Intake and
Calcium Belance

Descriptions

The purpose of this study was to see if dletary calcium requirements are
increased due to calcium losses in sweat during profuse sweating conditions,
Other problems to be investigated were whether or not the calcium concentration
in the sweat is a reflection of the intake and. whether or not the calcium

excretlon during exercise is higher in the heat or in a temperate environment,

Progress:

During the past year another study was completed to evaluate the
relationship between calcium in sweat, calcium balance, and calcium require-
ments. In Study I performed in a temperate environment, the men exercised for
three hours daily. In Study II, the men exercised for 100 minutes a day at
temperatures of 70, 85 and 100°F. Study III, performed during the past year,
was conducted for a total of 32 days, on 3 healthy young men. In the control
period, the men were exposed to a temperature of 75°F for a period of 8 days.
During the exposure to 100°F temperatures, the men were exposed for 16
consecutive days, and in the final recovery or adjustment period, the men
again were exposed for 8 days at an environmental temperature of 75°F. .'l'he
subjects exercised at a moderate rate for only 30 minutes daily, the remainder

of the day being spent in sedentary type activities,
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Summaxy and Conclusionss

This data suggests that sufficient calcium may be lost during heavy
sweating conditions (up to 20 mg calcium/hour) and that this loss shouid be
considered in establishing recommended allowances for caloium.

It has been obtserved that 7 men consuming 441 mg of calcium/day in a
stuly extending for a total of 48 days, excreted 8.1, 11.6 and 20.2 mg/hr of
calcium when living at 70, 85 and 100°F, This accounted for 21.8, 25.1 amd
33.2% of the total calcium excreted.

These findings are important since they show an additional calcium loss,
which has not been reported in previous calcium balance studies in the
literature. It is questionable whether an individual, consuming a low calcium
diet, ever really does attain calcium balance (equilibrium), under heavy
sweating oconditions.

It was observed that (a) the calcium excreted in sweat in men working
at a light physical activity rate in extreme heat (100°F), is still fairly
high after acclimatization, averaging 17 mg/hr after the first 4 days, and
('b) that the daily total calcium in sweat will inorease as the asweat rate
inoreases, Therefore it would seem that the calocium requirements may de
increased under these conditions,

Publications:

1. The Relationship of Calcium in Sweat to Calcium Intake and 09J.oium
Balance. C., Frank Consolazioy, LeRoy O. Matoushy, Richard A, Nelson, Ernest
Bugene Preston and L, Ross Hackler, Fed. Proc. 21, 2: A3082, 1962,
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2, Calcium in Sweat and Its Posaille Relation to Calcium Requirements.

C, Prank Consolazio, LeRoy O, Matoush, Richard A. Nelson, Ernest BEugene

- Preston and L., Ross Hackler, USAMRNL Report No, 266, February 1962,

3:; In press. Journal of Mutrition, September 1962 issue,
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ABSTRACT
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1 July 1961 - 30 June 1962

Authors: C, Frank Consolazio and Jack M., Iacono

RCS MEDDH-288

Unclassified

As reported last year a manusoript has been prepared as one
chapter in a new book to be entitled "Newer Methods of Nutritional
Biochemistry with Applications and Interpretations™ to be published
by the Academic Press Inc., New York, Editor - Dr. Anthony A. Albanese,
Final revisions have now been made and the book will be published
in 1962,
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BODY OF REPORT

Project No. 6X60-01-001 INTERNAL MEDICINE ®
Task No, 02 Metabolism and Nutrition

Sub-task No, 1-11 HNutritional and Biochemical Aspects of Carbohydrates

Description:

This report covers the preparation of a chapter on carbohydrates in a
book entitled "Newer Methods of Nutritional Biochemistry with Applications
and Interpretations™ edited hy Dr. A. A. Albanese and to be published by
Academic Press, Inc. New York,

Progresss

A chapter on Carbohydrates was prepared and includes 11 sections as
fon'_ua: (1) Introduction to Carbohydrates, (2) Classification of Carbo-
hydrates (3) Carbohydrate Metabolism, (4) Carbohydrates in Disease, (5) Role
of Carbohydrate in the Diet, (6) Normal Values of Carbohydrate Constituents,
(7) Newer Concepts of Carbohydrate Metabolism, (8) Quantitative Chemical

Analyses, (9) Paper Chromatography, (10) Tolerance Tests, and (11) Qualitative

Tests.

During the past year the final revisions have been completed.

Summaxry and Conclusions:

A final draft was submitted for publication to the Editor, Dr. A. A,
Albanese and then to the Academic Press, Inoc. New York, with a 15 May 1962
press deadline,

List of Publications:

In press,
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ABSTRACT

Project No, §x60—01~001 INTERNAL MEDICINE
Task No, 02 Metabolism and Rutrition
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Boapital, Denver 30, Colorado
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Authors: C., Frank Consolazio, LeRoy O. Matoush, Richard A. Nelson and
Juan B, Torres

RCS MEDDH-288
Unoclassified

It has been shown that there is an increase in energy requirements
of men living and working in an extremely hot environment. The
increased requirements are dus to the added heat load imposed on the
body by extreme environmental heat and by solar radiation.

Scme of the main unanswered questions from these studies were
whether the subjects were fully acclimated to the heat and whether the
inorease in energy requirements was due to insufficient training prior
to the beginning of these experiments. In the present study the
metabolic rate was measured under three strictly controlled levels of
environmental temperature and humidity, replicated 4 times in a random
order, The plan would permit the calculation of a factor for the

increased metabolic rate due to each 15°F increment in environmental

temperature.
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Seven men performing standard exercise at 100°F had higher
metabolic rates as compared to the same exercise at 85 and 70°F,
with average increases of 11,4% for light activity, 13.3% for moderate
activity, and 11.7% for heavier activity, The data indicates that

these are not artifacts related to training or acclimatization,
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Project No, 6X50-01-001 INTERNAL MEDICINE
Task No. 02 Metabolism and Nutrition

Sub~-task No., 1-2 The Energy Requirements of Men Exposed to Solar Radiation
And Heat ‘

The Energy Expenditure of Men Working In the Heatf
The Effects of Training and Acclimatization
Description:

Recent work completed by this Laboratory has shown that there is an
increase in the energy requirements of men living and working in extreme heat.
This increase is due primarily to the heat load imposed on the body hy solar
radiation and the extreme environmental heat., The increased heat load is a
result of the increased action of the blood in heat transport, increased
action of the sweat glands, increased caloric loss due to sweat vaporization,
and to increased body temperature.

The object of this stl.zdy was to measure the energy cost at three levels
of physical activity of men living both in an extremely hot (38°C), in a
moderate (29.5°C), and in a cool environment (22°C). In this experiment the
temperature was controlled hy using a constant temperature and humidity (30%)
room for all three phases. In past studies the daily temperature has not been
accurately controlled, having a range of 15°C. Under these conditions one can
rule out the effects of acclimatization to the heat and the effegts of training.

Progress:
Metabolic rates were compared on 7 young men performing three levels of
physical activity at three environmental temperatures of 70, 85 and 100°P,
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This study indicates that as the environmental temperature increases there
is also an increase in metabolic rate of men performing a fixed activity. It
has been shown that there was a significantly higher metabolic rate for men
working at 100 than 85 and 70°F, These increases averaged 11.4% for the 1light
activity, 13.3% for the moderate activity and 11.7% for the heavier activity.
Body temperatures also were significantly higher at 100 than at 85 and 70°F
environments, The findings in this study indicate that the metabolic rate of
a fixed physical activity is increased in the heat and that this increase is
not due to acoclimatization or training,

Publications

1. Environmental Temperature and Energy Expenditure. C. Frank Consolazio,
LeRoy 0., Matoush, Eichaxd A. Nelson and Juan B, Torres. USAMRNL Report No,
267, 2 April 1962.

2. In press.
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Unclassified

Through participation of USA!RNL personnel as team members and
consul tants, and through chemical analyses of food and blood and
urine specimens, this Laboratory has assisted the Interdepartmental
Committee On Nutrition for National Defense in surveys to assess the
nutritional status of civilian and military populations in several
areas of the world. Surveys conducted during the past year included
Burma, Jordan, Uruguay and two American Indian groups living on
reservations in Montana. Final reports have now been published for
surveys conducted in previous years in Chile, Lebanon, Thailand, and
Taiwan, |
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Evaluation
Collaborative Studies with Interdepartmental Committee On
Futrition for National Defense, National Institutes of
Health, US Public Health Service, Bureau of Indian Health
Descriptions
The objectives of the surveys were (a) to characterize the nmutritional
level of the population, (b) to appraise the availability, source and use of
foods, (c) to determine the dietary patterns, (d) to assess the technology
and production of food, and its regulatory control, and (e) to review hospital
and institutional feeding, in order to provide background for improvements in
the nutritional health of the people of each group of individuals. Another
objective of the surveys was to afford training and experience for personnel

within the several responsible ministries and agencies concerned with nutrition.

Progress:

Final reports were prepared for the Lebanon, Chile, and Thailand studies.
Reports are now in preparation, correlating the biochemical, dietary, clinical,
dental, and food technology findings, for the other surveys.

A. American Indian Studys

In the American Indian study:all of the biochemical procedures to evaluate
nutritional status were done at this Laboratory. They included protein, albumin,

hemoglobin, hematocrit, vitamin C, vitamin A, carotene; iron and RBC riboflavin -
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done on 578 bloods. ‘There were 434 urines collected and analyzed for thiamine,
riboflavin, N1MN, creatinine, urea nitrogen and total nitrogen. In addition
chemical analyses of all the nutrients were also completed on the food
composites and the individual welfare items. USAMBNL members of the survey
team included C. ¥, Consolazio, Chief, Bloenergetics Division, who served as
the Biochemistry Section Chief, and LeRoy 0. Matoush, J. B, Torres, and

R. A. Nelson.

B, Jordans

Cliniocal, dietary, and blochemical examinations were made of samples of
the population in Jordan in April, May and June 1962, These assessments
inoluded search for physical signs of malnutrition, and quantitative biochemical
measurements reflecting nutriture with respect to various vitamins, iron, and
other nutrients.

Approximately 9,500 - 10,000 examinees were included in one or another
aspect of the survey and over 800 samples of blood and 700 specimens of urine
were analyzed. Civilians, including recipients of UNRWA benefits, and military
were included. Food intake was measured at 11 military installations in various
areas of Jordan. C. F, Consolazio, Chief, Bioenergetics Division, USAMRNL
served as Chief, Futrition Section of the team.

C. Burmas

This survey took place from October - December 1961, Approximately 9,300
clinical examinations were completed with 50% being mili‘l':ary personnel, In all
732 bloods and 684 urines were analyzed for the routine ICNND analyses.
Additional analyses included 300 RBC transketolase, an index of thiamine intake,
and 30% were found to be in the deficient range. The statuseof vitamin E,

using the RBC hemolysis test was completed on 197 samples, showing that 11%
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were deficient and 130 samples of urine were analyzed for their vitamin By
content; 60.ﬂ% of the samples were found to have low vitamin Bg excretions.
Tryptophan load tests, performed on 55 men, showed that 43% of the subjects
had marked xanthurenic acid excretions, which is an indication of deficient
vitamin Bg intake.

USAMRNL members of the survey team were Howerde E, Sauberlich, Chief,
Chemistry Division, who served as the Biochemistry Section Chief, and Captain
George E. Bunce, MSC, Chemistry Division.

D. Uruguay:

A survey was conducted in Uruguay during the months of March and April
1962- by a joint Uruguayan—American team sponsored by the ICNND., 5944 persons
were examined, including 573 military and 5371 civilians, Goiter was the
most striking clinical physical finding noted with the incidence ranging from
27.7% to 69% in various locations. Biochemical determinations were performed
with the greatest "deficiencies"™, as defined by ICNND criteria, noted in the
serum vitamin C levels. Complete analyses of clinical and biochemical data,
including food composites, are in the process. Food technology has not been
developed to the optimum, The agricultural land is low in phosphates and
needs fertilization.

Special studies conducted during this survey included evaluation of
selected older individuals for diabetes and arteriosclerosis. The determinations
of contraction time of the Achilles reflex (Lawson test) for evaluation of
thyroid function and its relationship to the presence of goiter was carried

out on 1156 individuals. Data evaluation of these special studies is not

complete.

7




Lt. Colonel John E, Canham, MC, Chief, Metabclic Division, USAMRNL, and
Colonel John S, Zelenik, MC of Fitzsimons General Hospital were members of the
clinical survey team, and Lt. Colonel Marion E., McDowell, MC, Commanding
Officer, USAMRNL participated in the prior planning in Montevideo for the
survey.

B, Lebanon:

A nutrition survey was performed in the Republic of Lebanon during March
and April of 1961 and the final ;‘eport was completed and published during
this year. The survey team was ocomposed of Lebanese, American, French, and
United Nations Agency personnel who evaluated the availabllity of food, food
technology, distary pattern, and the physioal and biochemical status of samples
of the military, civilian, and refugee segments of the population of the cowntry.
The USAMBRNL member of the clinical team was Major William T, Nunes, MC,
Metabolio Division, USAMRNL., Over 8600 individuals were examined, including
the military (2284), refugee (1485) and oivilian (4851) groups. It was found
that the caloric intake of the average Lebanese adult is adequate, but a
deficit in calorioc allowance was found in the refugee., Thyroidal enlargement
was the greatest sign of nutritional inadequacy which was confirmed hy the
finding of low urinary excretion of iodine, Dietary, biochemical and oliniocal
evidences of widespread deficlency of riboflavin were enocountered in all
segments of the population and throughout the entire country. Clinical signs
of hypovitaminosis A were found scattered throughout all groups studied and in
the armed forces there was additional evidence of inadequate dietary intake of
this vitamin. Recommended corrective measures inocludes iodation of salt,

inoreased production, use and availability of ridoflavin ocontaining foodstuffs,
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and agrioultural pliarning with attention to improving the seasonal deficiency
of vitamin A in the dietary.

Fo Completed Reportss

Final reports of other ICNND surveys were completed during this reporting
Year. They consist of the report on a nutrition survey of Chile conducted in
March -~ June 1960 in which Lt. Colonel Marion E, McDowell, MC, of USAMRNL
participated as a clinician, and reports cf the gurveys of Thaiiand and of
Taiwan in which USAMENL members of the Nutrition Section of the team were
C. Frank Consolazic and SSG Juan B, Torres.

G. Resume of Foreign Officer Training In Nutrition and Nutritional Research

Techniques:

During the past year three foreign officers, one from Taiwan, one from
Pakistan, and the third from Iran, received training at USAMRNL in the field
of nutrition and in the various clinical, biochemical and dietary techniques

required to evaluate the nutritiorai status of a population,

Conclusionss

Continued participation in nutrition surveys spenssred by the ICNND and

other cooperating agencies is most desirable because of (1) the waiuable

experience gaired in techniques cf assessment of matritional status in population

groups, (2) the opportuniiies to observe and study particuiar nutritional
probiems less commen in this country, (3) the valuable service renderad both
to the civilians and to military groups in other countries, which incidentally
serves as a concrete example of U, S. goodwilly, and (4) because of the knowledge

gained pertinent to global medicine,
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Specitic cutcluslone are deferred o pulilicaticon of the comprahensive

gurvey reports hy YCONND, or of special wepurks €from %4his Laboratory.

Publicationse

1o Repuiblie of Chiva. Natritiorn Survey of the Armed Forces Sept -
Oct 1960, A preliminary report of the ICNND, July 1964,

ze The Kingdom ~f Thatiiarnd, Nutritioa Survey, Ociuber - December 796G,
Report of the ICNKD, Fetruary (962,

3o  BRepublic of Lebanim, Nutrition Sutwvey Felruary -~ April 1967, A
report of the ICNND, May 7667,

4. Chile Nutrition Survey March - Jume 7960, A report of the ICNND,

August 1957,
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Unclassified

Anthropometric and biochemical data, previously gathered on
military personnel, including Army, Navy and Air Force units in the
Denver, Cclorado Area, and described in last year's Annual Progress
Report (1 July 1960 to 30 June 1961) has been published in detail in
USAMRNL Report No. 260, 14 August 1961, and is now in press, in
re—edited form, in the American Journal of Clinical Nutrition. No
new data have been collected in the pa.stfyear. Published data
include the ages; heights, body weights', blood pressures, and skinfold
thickness measurements of 4144 enlisted men, chemical analyses (on
every 5th man examined) consisting of hemoglobin, hematocrit, plasma
protein, vitamin C;, vitamin A, carotene, fat partitions in the dblood,
end urine analysss for thiamine, riboflavin and Ndmethyl-nicotinamide
and calculated/gm of creatinine excreted. Data were classified into
8 separate age groups and then compared to ICNND and to other normal
data in the literature.
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Descriptions

Recent studles by Pollack in Formosa in 1956 and by ICNED survey teams
in 23 countries of Asia, Africa, Europe and South America have stressed the
importance of obtaining anthropometric and biochemical data on military
personnel for purposes of comparison among surveys and with other groups.

Another problem which is of concern to the military is that of obesity,
particularly among individuals in the older age groups, who are engaged in
light or sedentary activities.

The object of this study was to gather anthropometric and biochemical
information on selected military personnel of all ages living in the Denver,
Colorado area, This would help establish normal standards for the evaluation

of the nutritional status of military populations.

Progress:

During the current year the data has been further analyzed and reviewed,
the manuscripis edited and a detailed report published as USAMRNL Report No.
260, 14 August 1961. In addition, the manmuscript has been further edited and
is in press in the American Journal of Clinical Nutrition, No new data has
been collected in the past year, though plans are being made for resumption
of anmual nutrition surveys of selected Army Camps and Stations, . °.
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Summary and Conoclusions:

The nutritional status of military personnel from the army, navy and
air force in all age groups were evaluated both anthropometrically and )
biochemically. Anthropometric measurements were ocollected on 4144 enlisted
men and included ages, heights, baly weights, blood pressures and skinfold
thicknesses. Biochemical analyses in bloods and urines were done on
approximately 800 samples. The data was analyzed hy age groupe and compared
to ICNND and other normal data in the literature.

The following conclusions were noted in the datas

1. There was a decrease in height with age (175.5 - 172.0 om), the
tallest men being in the youngest age group.

2. The body weights increased with age up to age 45 years (69,9 -
773 kg)e

3. There was an increase in 3 of the 4 skinfold thickness measurements
with an increase in age (chest, abdomen and sub-scapular).

4., Of all the blood and urine data only total cholestercl, total lipid
and phospholipid values showed an increase with age.

5. 11.3% of the thiamine excretion/gm of creatinine were in the
deficient ICNND range, (It should be noted that 95% of these values were on
married men living and eating at home.) and 16,0% of the plasma protein

values were in the deficient ICNND range of below 6.0 gm,

1ist of Publications:

1o Nutritional Evaluation of a Normal Military Population. C. F,
Consolazio, R. Shapiro, G. J. Isaac, and L, M, Bursh., USAMRNL Report No. 260.
14 August 1961, Denver 30, Colorado.

2, In Press. Am. J, of Clinical Nutrition.
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ABSTRACT

Projeoct No, 6X60~01--001 INTERNAL MEDICINE
Task No, 02 Metabolism and Nutrition

Sub-task No. 1-10 The Acceptability of A High Protein-High Calorie Chocolate
Drink

U, S. Army Medical Research and Futrition Laboratory, Fitzsimons General
Hospital, Denver 30, Colorado

1 July 1961 - 30 June 1962
Authorss C., Frank Consolazio, Juan B. Torres and Marion E., MoDowell.
RCS MEDDH-288

Unclassified

The U, S. Army Medical Service in cooperation with the U, S.
Army Quartermaster has developed a high calorie-high protein
beverage powder for use as a food supplement primarily at battle
group ald stations. This food supplement, that can be served
either warm or cold, was field tested for acceptability using a 5
category scale, at the "Exercise Lava Plains" Yakima, Washington
from May 8 - 22, 1961, Four ounces of the dried powder, made up in
8 ounces of water, was consumed by 447 simulated and 24 actual
casualties, Preliminary evaluation of the data show the food
supplement to be highly acceptable. In the group of 471 individuals
only 13 men disliked the product. Very few, if any, adverse after
effects were noted. USAMBNL Report No. 263, 18 September 1961 was
published recommending adoption of the supplement for use at forward

medical installations,
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Sub~-task No. 1-10 The Acceptability of A High Protein-High Calorie Chocolate
Drink

Descriptions

The main object of this study was to evaluate the acceptability of a high
Calorie-high protein food supplement, under simlated combat conditions, This
instantized dry powder contains 87.6% whole milk, 8.3% sugar, 2.3% cocoa, 1.5%
vanilla sugar, and 0.23% instant coffee. Four ounces of the dry powder contains
approximately 590 Calories. The supplement was available in 4 ounce plastic
containers and in one pound cans.

Background information relative to the development of this ration

supplement is summarized in USAMRNL Report No. 263, 18 September 1961.

Progress:

The general plan was to test the acceptability of this food supplement on
similated and actual casualties during the field test (Exercise Lava Plains).
Simulated casualtles were studied at 5 battalion aid stations, at three
clearing stations (MASH hospital) and at the 8th Field Hospital. The actual
casualties were studied at the 60th Field base hospital.

Troops were questioned daily on whether they liked or disliked the
chocolate supplement; using a 5 category acceptability rating scale. In

addition they were questioned on the subjective and objective responses that

g/




may be due to the chocolate supplement (nausea, vomiting, diarrhea, consti-
pation, etc.). Information also included (a) the maximum quantity to be issued
at one time, without 11l effects, (b) the best temperature for consumption, (¢)
whether the instantized dry powder was easily prepared and (d.) whether the
plastic containers or the one pound tins were practical under field conditions,.
This field study was completed in May 1961 and the report was prepared

and published during this reporting period, in September 1961.

Summary and Conclusionss

The acceptability of the high: caloﬁe-kggh protein food supplement was
evaluated on a total of 471 men (447 simulated and 24 actual casualties)
engaged in “Exercise Lava Plains" at Yakima, Washington from May 8 - 22, 1961.
Of the 447 simulated casuzlties questioned only 11 men or 2.5% expressed
dislike for the product. The only undesirable side effect, presumably
attribvutable to the food supplement, was the stomach upset reported by two
of the men, The acceptability is increased when the food supplement is served
warm in cold weather and ccld in warm weather, '

The high Calorie-high protein food supplement is highly recommerded
for use at battalion aid stations, clearing stations and fileld hospitals
for casualties,

Publicationss

Field Test of A High-Calorie, High-Protein Beverage Powder for Use As
A Ration Supplement at Forward Medical Stations. €. Frank Consolazio, Juan
B, Torres and Marion E, McDowell, USAMRNL Report No. 263, 18 September 1961.
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In a 16-day study on men exposed to 100°F in 70% relative humidity,
complete mineral balances (aod.ium,pota.asium, magnesium, phosphorus and
iron) and nitrogen balances were conducted on men while on a constant
daily intake (except salt) and constant daily activity., In addition
to 4-day fecal and urine collections, sweat samples were collected
daily both morning and afiternoon and were analyzed for sodium,
potassium, magnesium, iron, nitrogen and phosphorus. The 7# hour
excretion in sweat of the various minerals mea.suret}, ranged from
2.37 ~ 10.8 gm for sodium, 9 ~ 28 mg for magnesium, C.65 — 1.77 mg
for iron, 3.4 - 9.9 mg of phosphorus, and 516 - 863 mg for potassium.
The sweat losses accounted for 5.3% of the total magnesium losses,

25% of potassium losses and approximately 10% of iron logses.
Nitrogen excretion in sweat ranged from 1.55 - 2.38 gm/ﬁ' hour period
accounting for 12 - 18% of the total daily intake. Phosphorus losses

in sweat were negligible.
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Sub=task No. 1-11 Nutrient Losses in Sweat

Descriptions

The primary purpose of this experiment is to measure the quantity of
various mutrients and metabolites excreted in the sweat of men exposed to
increased environmental temperatures, and to evaluate the relation of this
sveat loss of mutrients to acclimatization, level of intake, state of balance,
etc, Such studies are of importance since losses by sweat may be considerable,

but have frequently been ignored in past studies published in the literature.

Progresss

In a 16-day study, 3 men were exposed to 100°F and 70% relative humidity
daily for 7% hour periods, and sweat collections were made. Physical activity
was kept at a minimum, the men working only 30 mimites a d;y. Food composites,
urine and fecal collections were made on each man for four 4-day periods.
Daily morning and afternoon sweat rates and sweat samples were collected and
analyzed so that balances could be computed including and excluding the sweat
losses., Analyses of Na, K, Mg, Fe, total nitrogen and phosphorus have been
completed on the food composites, urine, feces and sweat sa.mples, and freezing-
point determinations have been done on the sweat. Creatinine, urea, uric acid

and non-protein nitrogen are now being analyzed in the sweat samples.
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Summary and Conclusions:

In a 16-day study of 3 men exposed for 7% hours daily to 100°F and T0%
relative humidity the 74 hour excretion in sweat of the various minprals
measured ranged from 2,37 - 10.8 gm for Na, 9 - 28 mg for magnesium, 0.65 -
1.77 mg for iron, 3.4 - 9.9 mg for phosphorus, and 516 - 863 mg for potassium
(for the 74 hour period).. The sweat losses acoounted for 5.3% of the
magnesium losses, 25% of the potassium, approximately 10% of the iron, and
only 0.8% of the phosphorus.

The range of nitrogen excretion in sweat in thin study was from 1.55 - 2,38
gn in a 74 hour period. This accounted for 12 - 18% of the total daily intake.
Protein nitrogen excretion in sweat ranged from 144 - 250 mg for a T4 hour
period, oreatinine from 18 - 31 mg and urea nitrogen from 0.52 -~ 1.03 gn for
a 74 hour period.

These data suggest that a considerable quantity of minerals and nitrogen
may be excreted in sweat, and that these losses should be oconsidered when

computing balances and estimating requirements.

Publications:

None., Two manuscripts are in preparation for publication.
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In February of 1962 the U. S. Navy Medical Research Institute
conducted a study on 100 navy recruits, living in a fallout-shelter
for two weeks. During the study the men were at first allowed
approximately 1480 and then 2000 kCalories/day, which consisted
primarily of a commercial cracker under com:sideration as an austere
ration for shelter stock-piling.

Fasting bloods and 6-hour urines were collected on 25 of the men
before and after they came out of the shelter. In addition 24-hour
urines were collected.

The chemical analyses conducted at the USAMRNL in a collaborative
effort included vitamin A, carotené, total protein, albumin, hemo-
globin, hematocrit, vitg.unin C, RBC riboflavin and RBC transketolase

on the blood; and thiamine, riboflavin, niacin, pyridoxine and
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creatinine in the fasting and 24-hour urines, The data is now being
processed for a future publication. Overall acceptabilify of the
crackers (96%) was better than had been expected from observations
on the 2-day pre~test study. Higher values for total plasma protein,
hematoorit, and hemoglobin after the test suggested the occurrence of
a degree of dehydration. Weight loss ocourred with an average of
5.0 1bs lost during the 8 days at 1480 Calories, but only 0.4 lbe
mean weight loss during the last 6 days at 2000 Calories/man/day.
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Project No, 6X60-01-001 INTERNAL MEDICINE
Task No. 02 Metabolism and Nutrition

Sub-task No, 1-12 HNutrition Study of Men In A Fallout Shelter

A Collaborative Study With the Naval Mediocal Research
Institute, Bethesda, lla.ryla.qd and USAMRNL
Descriptions
A study of the nutritional status of a randomly selected sample from
approximately 100 naval recruits maintained for two weeks in a fallout
shelter on & rather austere ration being considered for stock-piling for such
shelters. This study, carried out jointly by this Laboratory and the National
Naval Medical Center, took advantage of the opportunity to make these obser-
vations during a habitability study (the main purpose of the test) in a pro-
tective shelter at the National Naval Medical Center, Bethesda, Maryland,

between 17 February and 3 March 1962,

Progress and Summary:
The main constituent of the diet was a commercial cracker (National
Biscuit Co.) which contains wheat flour, caune sugar, corn flour, corn sugar,

cotton seed o0il, soya flour, salt, leavening, vitamin By, and a preservative,

Two meals were planned. The first or cold meal consisted of 172 gm of crackers,

20 gm of jam, and sugar and Pream for coffee. This meal would provide about
890 Calories. The second or hot meal was to provide 172 gm of orackers, about
90 gm of a condensed soup, 16 gm of peamut butter, and sugar and Pream. This
meal would provide 960 Calories, for a total daily intake of 1850 Calories.
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In a two day pre-test, consumption of the ocrackers was much less than expected,
particularly at the hot meal with soup, For this reason, the issue of crackers
at the start of the 14-day test was reduced to 86 gm for the second meal, thus
providing about 1480 Calories/ma.n/day. A mean weight of 5.0 1lbs ocourred
during the first 8 days of the test with this reduced caloric intake. The
issue of crackers was then increased to the planned level for the remainder

of the test. Weights were fairly stable on the higher caloric intake, with an
average weight loss of only 0.4 1lbs during the last 6 days of the test.

Acceptability of the orackers was better than had been expected from the
observations on the 2-day pre-test study. An overall acceptability of 96% was
found, with no pronounced difference in acceptability when the issue of
crackers was increased for the latter part of the study.

A study of the nutritional adequacy of ths ration wes made. Blood and
urine samples were obtained from 25 subjects two days before entering the
shelter, and second samples taken from the subjects witlin two hours of
emerging from the shelter and before any normal foods were consumed. The
following assays were made at the U. S, Army Medical Research and Nutrition
Laboratory at Denver: plasma vitamin A, carotene, and vitamin C, hemoglobin,
hematocrit, RBC riboflavin, bdlood transketolase activity, urinary creatinine,

Klmethylnicotinamide, thiamine, riboflavin, and vitamin Bg,

Preliminary Conclusions:

A comparison of pre-test and post—-test values indicates that there were
higher values for total plasma protein, hematocrit, and hemoglobin after the
test, This might be partially due to a d.egree of dehydra.tiqn. There were no

overt signs of vitamin deficiency; however, blood levels of carotene, riboflavin,
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vitamin Bg, and vitamin C were all lower at the end of the test than initially,
though they were still well above lower limitse of normal., The data is being
further evaluated, and another test is plamned for July 1962 in which water

balance will be included.

Publications:

None.
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No new studies have been initiated on this project
during the past year due to transfer of persomnel.
Because of its importance to nutrition and irradiated
foods, renewed efforts will be made to study the changes
brought about in enzymatic activity by irradiated foods.

Successful field applications were made of the
erythrocyte transketolase assay (thiamine) and eryth-
rocyte cell fragility (vitamin E) methods in the

nutritional survey in Burma this past year.
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Projezt No. 6X60-~01-001 INTERNAL MEDICINE

Task No. 02 Metabolism and Nutrition

Sub-task No. 2-7 Tissue and Blood Enzymes of Rats Eating
Irradisted Fonds

Descripticn and Summsry:

N¢ new studles heve been initiated on this ﬁm,ject during the
past year due to transfer of personnel. Because of its possible
importance t¢ nutritioa and irradiated foods, renewed efforts
will be made to study the changes brought about in enzymatic
act:!.vity by irradiated foods. Emphasis will be placed on total
liver lipids as weil &s mitochondrial 1ipid changes due to
irradiated foais. The cytochrome oxidase system will be the
enzyme system ¢f choice since it is the most affected by irradiated
diets.

Successful field agplicstions were made of the erythrocyte
transketoluse assay (thismine) snd erythrocyte cell fragility
(vitamin E) metheds ty members of the Chemistry Division during
their participation in the nutrition survey in Burma, sponsored
by the Imterdepsrtmental Committee on Nutritiom for National

Defense, this psst yesz.

List of Publicatinns: .

None.
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Technicsl sasisiance and liaison dahween TSCO and
SGO contractors hes comtinued. Curremt progress reports
end fingl reporis have bean received, duplizated and
distributed Yo SCC and QMF&CI.

Scleatifl: meetings wure ationded with pexticipation.
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Degeription and Sumary:

Supervision of coatrasts let by 0TS83 regarding irradiated foods
wus provided. Mealtoring, printing and distribution of progress
or final reports wera also provided.

Papers ¢n irrediated food studies were presented at 1) Foed
and Agriculture Organilzation ¢f the United Nations' Technical
Meeting on the Eveluatlion of the Wholescmsness of Irrsdisted Foods,
Brussels, Belgium, in Octaber 1961, 2) Symposium on "Nutrition
in Ratiomel Defense,” Demvar, Colczeds in May 1962,

IList of Publications:

2. "Studies of the Whoiesimenezss and Nutritionsl Adequacy of
Iradizted Foods." Syma:sy of Results of Parti;':ipa.tion in the QM
Food Irrediation Stherllizatios Program in Proceedings, Seventh
Contonetors! Meetlag, QMC Rudiaticrm Presarvation of Foods Project,

Juzne 1961,

2. McDowell, M. E. Review of the U. 8. Army's Irradiated Foed
Wholesameness Progren (presested at the FAO-WHO-AEC Technical
MzeSing on the Eveluction of Wholescmeness of Irradiated Foods,
Brussels, Belgium, 23-30 Osteber 1961). U.S. Ammy Med. Rsch. & Nutr.
Ieb. Rpt. #0268, 1962, '
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The administration of PAS-C (para-aminosalicylic acid-
ascorbate) to tuberculous pa.tienté s in place of PAS acid or
sodium PAS has resulted in distinct advantages. Since PAS-C
has not been described in the literature as a well-defined
chemical entity, it was necessary to characterize the
compound..

By the use of chemical and physical methods of analysis,

PAS-C appeared similexr to PAS. The laboratory synthesis of
PAS-C using radioactive ascorbic acid resulted in & product
which contained such minute amounts of ascorbic acid as to
rule out the possibility of a definite compound as PAS-C,
and explained the inability of physical and chemical means
to distinguish the free acid from the PAS-C,

/09




N . T B N

) BODY OF REPORT
Project No. 6X60-01-001 INTERNAL MEDICINE

Tesk No. C2 Metabolism snd Nubtritios

Sub-task No. 2-13 Quantitative Determination of Autituberculous Drugs
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Study No. 2 The Chemistry and Mstabolism of PAS-C

Description:

Pilot studies have shown that PAS-C 1s better tolerated by
tuberculous patients as compered with PAS. Furthermore, optimum
blood levels of PAS can be achieved with lower doses of PAS-C than
with PAS. It is of interest 4o understand the mechanisms whereby

PAS-C and PAS are metabnlized by the body.

Progress:

By use of spectruphotometric g&bsorpticn curves, Brattorn-Marshall
chemical assay, carpon-hydrogen ansiysis, paper chromatography,
derivative formation ani titration with{sodium nitrite, PAS was the
same 85 PAS-C. Howaver, the melting points were different, though
these tendel to changs with time, and eventually gave the melting
point for the PAS scid.

Though & figure of 3~4% ascorbic acid hss been reported for
PAS-C, this could not be confirmad by subsegquent assay. Therefore,
a8 PAS-C was synthesized in this lasbvoratory using ascorbic acid cll‘.
The resuits show that small smounts of ascorvic acid are present
in the first crop of crystals. This product has the melting point

of PAS-C. With repeated recrystallization, the specific activity

o/
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Sub-task No. 2-13, Study Ne. 2

decreas=s and the melting print resches that of free PAS acid. It
wes calcolated that there wea 1 molecule of ascorble &=14 to 64,000
molecules of PAS for each disintegration per minute. This gave a

maximm of 20 moleacules of ascorbic acid to 64,000 molesules of PAS.

Sumuary and Comalusicuas:

Ascorbic acld does not resct with PAS to form & definite chemical
entity. Its differcent biologlesl sotivity may be related to the
purity of the PAS, &3 it is recrystallized, or to the change in
crystelline structure o_f the PAS &3 1t 18 recrystallized from &

solution containing 2scord 1e acld.

List of Publications:

Nome at this time.
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Studies have been continued on the susceptibility of various
vitamin K preparations to gamma irradiation. Data indicate that,
vhen sealed under vacuum, vitamin K); and vitamin K5 are stable to
100 megarads, while activity of vitamin K3 is reduced by Lot.

High levels of vitamin A (10,000 - 50,000 IU/day) decrease
prothrombin levels in chicks on vitamin K-free diet. Normal pro-
throambin levels are nearly restored by smell daily doses of vitamin
K. It does z;ot appear that vitamin K requirements are increased
by high levels of vitamin A.
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Description and Summary:

Continuation of the studies on the effect of ionizing radiations
on vitamin K is being pursued with pure vitamin preperations and the
chick assay method. The vitamins under study are Kj, K3, K5, and
KsII.

Preliminary data show that vitamin K, sealed under vacuum and
irradisted to 94 megarads, retains its activity. Similarly prepared
and irradiated vitemin K5 also retains its activity when irradiated
to 100 megarads. Vitamin K3, on the other hand, loses about 20%
of its activity vhen irradiated to 50 megarads, and 40% at 100
megareds.

On a weight basis, vitamin K3 is about 2.5 times more active than
vitamin Kj or vitamin K5 in the chick.

Similarly prepared samples sealed under nitrogen or oxygen will
be assayed in the near future.

To supplement the chick assay method, the spectrophotometric and

thin layer chromatographic methods are being investigated for evaluating
changes produced by irradiated. Sufficient data have not been
accumulated for comment at this time.
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Sub-task No. 2-18, Study Nos. 1,2,3

Preliminary data from studies of vitaming A and K in the chick
indicate that while high levels of vitamin A do decrease prothrambin
levels in the absence of vitamin X, there does not seem to de an
increased vitamin K requirement. 10,000 IU vitamin A per day is as
effective as 20,000 or 50,000 IU per day. Liver vitamin A storage
indicates that 20,000 IU per day in a single oral dose is the.
maximm amount absorbed.

Stabilized vitamin A added to the diet is well absorbed even at
5 million units per kilogram of diet. Hypervitaminesis A is evident
by gross and microscopic examination within two weeks. To rule out
the possibility that the antioxidants BHA and BHT present at such
high levels of vitun:l.n A were contributing to the toxicity, they were
tested individually. There was decreased growth within one week at
0.5% BHA or BHT and at 0.1% BHT. However, there were no outward
symptoms or decreased prothrambin levels as with high vitamin A
dosages. Additiomal interest in these tests muy be in the possible
toxicity of BET. The test dose is 0.1% or 10 times the maximm

alloweble concentration.

Studies with rats have been initiated to determine whether or
not the vitamin K-vitamin A relationship is still observed when
carotene serves as the source of vitamin A. No reportable data have
been collected at this reporting date.

Iist of Publicatioms:

None.

(06




R D

ANNUAL PROCRESS REPORT
Project No. 6X60-01-001
INTERWAL MEDICINE
Task No. 02 - Metabolism and Nutrition

Sub-task No. 2=-19 Mutritional Potentialitles of
(study Nos. 1-6 Studies of the Protein oame
Quality and Digestibility of Algae)
U. S. Army Medical Research and Nutrition Laboratory

Fitzsimons General Hospital
Denver 30, Colorado

Chemistry Division

1 July 1961 - 30 June 1962

G. A. Levelille, Ph.D.
H. E, Sauberlich, Ph.D.
J. A. Edelbrock, Sph
W. C. Goed, Spft
and
H. J. Schneider, Pfc.

QUALIFIED REQUESTORS MAY (BTAIN COPIES OF THIS REPORT FROM ASTIA

Reports Control Symhol - MEDDH-288
UNCIASSIFIED

/o7




e B BN

ABSTRACT
Project NWo. 6X50-01-001 INTERNAL MEDICINE
Task No. 02 Metabolism and Nutritiom

Sub-task No. 2-19 Nutritional Potentialities of Algae

Study Nos. 1-6 Studies of the Protein Quality
and Digestibility of Algae

U. 8. Army Medical Research and FNutrition Laboratory, Fitzsimons
General Hospital, Demver 30, Colorado

1 July 1961 - 30 June 1962

Authors: G. A. Leveille, H. E. Sauberlich, J. A. Helbrock,
W. C. Goad and H. J. Schneider

RCS MEDDH-288
Unclassified

Analytical and animal studies have been employed to
appreise the nmutritive value of algae. The results of
the analytical studies demonstrate a high nutritive
potential for algae. The amino nitrogen of algae has
been found to represent only 80% of the total nitrogen.
Gas chromatographic analyses of algae 1lipid have shown
several unidentified peaks.

Digestibility studies in rats have indicated that
dietary enzyme supplements may be of value in improving
the poor digestibility of algae.
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Description:

The development of algae for use as a food would enable the
rapld growth of large quantities of a nutritious material. In view
of the possible use of algae in emergency feeding, space feeding and
its possible supplementary value, studies have been designed to
develop a pelatable and nutritionally adequate product fram algeme.

Prqgress:

~ Progress since the lust report on this project has included
digestibility studies of algme protein and the influence of various
amylolytic enzymes on protein digestibility. Considerable effort
has also been expended on analyticel studies of various algae.
Various species of algae have been analyzed for protein, fat, ash,
amino acids and various vitamins.

Digestibility studies in young rats demonstrated the protein of
algae to be rather poorly digested (apparent digestibility - 59%).
The addition of certain amylolytic en'zymes appeared to improve
digestibility. The enzymes which appeared most effective were
diastase and alpha amylase (apparent digestibility 73.8 and T70.6%,
respectively). Further studies along these lines are anticipated.
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Sub-task No. 2-19, Study Nos. 1-6
The data obtained indicate that algae has a very high
nutritional potentisl; it is quite high in crude protein (30-60%),
contains substantial amounts of the various vitamins a.nd. a con~ ,
sidersble quantity of ash. However, data obtained fram .d:l.frerentia.l
nitrogen analyses demonstrate that the protein content of algae is
not as high as the f#otal nitrogen ‘a.na.lyaes indicate. Twenty percent
of the total nitrogen of algae has been shown to be non-amino acid
nitrogen (amide, ammonia and humin nitrogen). The fat content of
algae which confri‘butes to its high caloric content is also not all
available; considerable proportions of the algae lipid have been
shown to be chromogenic material which would be of little value
nutritionally. Geas chramatographic analyses of slgae lipids have
revealed a8 number of unidentified peaks which could be unsaturated
fatty acids containing odd nmumbers of carbon atams or possibly
branched chain fatty acids. Studies are presently under way to
identify these peaks.
Amino acid analyses of the algae have indicated adequate contents
of most of the amino acids. However, all of the algae studied to
date have been fournd to be low in sulfur-containing amino acids.
This observation supports ~the. results of the animal studies previously
reported which demonstrated significant growth stimulations as a
result of methionine supplementation of algae diets for rats and chicks.
Algae have been grown in this laboratory with C1% in the culture
media resulting in cells containing uniformly labeled algae. It is

V4%




-

Sub-task No. 2-19, Study Nos. 1-6
planned that this material w:IJ_'LI'be employed for further and more
intease studies of algee utilization by experimental enimals.

At present, studies are being directed at extending the data
thus far obtained and overcoming some of the problems observed. The
factors being considered are listed below:

l. Continued analytical studies of different species of algae
and of algae grown under vearying conditioms.

2. Identification of the components of algae lipids by gas
chromatography.

3. Improvement of the nutritional value and pelatability of
algae by

a. Processing
b. Supplementation
c. Improving digestibility
(1) Use of new species of algae
(2) By pre-treatment utilizing mechanical (ultra sonic
waves), chemical (alkeli or acid), and biological (enzymatic)
methods
d. Use of isotopically labeled algae for studies of
digestion, absorption and metabolism of the nutrients of algae

Sumeary and Conclusions:
The analytical dats thus far obtained have demonstrated a high
nutritive potential for algae. The addition of enzymes to algae

diets in order to improve digestibility has shown some promise since
certain enzymes did appear to improve digestibility.
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Sub-task No. 2-19, Study Nes. 1-6

The data thus far obtained are inadequate to form conclusions;

it does appear that algae, with proper treatment, might be employed

as a food source.

List of Publications:
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Studies of body composition and the use of Cl* isotopes
have resulted in a method for stating the actual utilization
of ascorbic acid by healthy men. After Ingesting a single
20 pe quantity of D-glucuronolactone-6-C1%, the urine of
healthy men contains C1% activity which can be isolated and
found in the highly purified phenylhydrazine derivative of -
ascorbic acid. Such activity is not found following tﬁe
ingestion of D-glucuronic-6-Cl% acid, indicating that the
gbove lactone, but not its acid, can function as a source
of ascorbic acid. In subjects who ingest 20 pec of L-ascorbic-
1-c1% acid, the daily urinary oxalate arising from metabolism
of the labeled ascorbate is subsequently excretegl as a

constant proportion of the total C1¥ activity remaining in
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Sub-task No. 2-20, Study No. 2
the body. Thus, 1t can be inferred that the portion of
the daily oxalate which arises from metabelism of ascorbate
is formed and excreted at a constant rate. Further in 6
men of diverse body weight and degree of fatness, ;I.t was
found that the ascorbate utilization, as expressed in
terms of C1¥ oxalate excretion, occurred at a rate of
0.207 mg/day/kg of fat-free body weight. Rarely, if ever,
do adult males exceed 90 kg in lean body mass. Therefore,
18 mg/day intake would match the greatest quantity of
ascorbate metabolized by the largest healthy man.
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Description:
S8ince this is a final report and the material has been published,

only a discussion and summary of the work will be presented here.

Discussion:

Studies of body camposition and the use of cll" isotopes have
here resulted in a method for stating the actual utilization of
ascorbic acid by healthy men. After ingesting a single 20 pc quantity
of D-glucumnolactone-&clh, the urine of healthy men contains Cl%
activity vhich can be isolated and found in the highly purified
phenylhydrazine derivative of ascorbic acid. Such activity is not
found following the ingestion of D-glucuronic-6-C1¥ acid, indicating
that the above lactone, but not its acid, can function as a source of
ascorbic acid.

In subjects who ingest 20 pc of L-ascorbic-1-Cl¥ acid, the daily
urinary oxalate arising from metabolism of the labeled ascorbate is
subsequently excreted as a constant proportion of the total cll*
activity remaining in the body. Thus, it can be inferred that the
portion of the daily oxalate vhich arises from metabolism of ascorbate

is formed and excreted at a constant rate. Note, since Crawhall et al.
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Sub-task No. 2-20, Study No. 2
showed that sbout 40% of the daily oxmlate came from breskdown of

glycine and here it is shown that another 50% cames from ascorbate,

"1t is possible t0 speculate that nearly all of the urinary oxalate

comes from the metabolism of glycine and ascorbate.

The ingestion of a single, comparatively large 0.5 gm of
quantity of "cold” ascorbic acid or its precursors by a subject
whose body ascorbic acid pool has been previously labeled, as
described sbove, results in increased excretion of cll* ascorbate
of lowered specific activity. These effects are transitory in that
within 2 days the total ascorbate excretion returns to previous
levels and the ascorbate specific activity is lower than it.vas
prior to dilution of the body ascorbate pool.

Similtaneously, the total activity and the specific activity
of the oxalate decreases, but the proportionality of the total
oxalate activity to the specific activity of the ascorbate remains
the same. TFrom these effects, it can be inferred that the utili-
zation breakdown of ascorbic acid in the body eccurs at a constant
rate irrespective of an increased rate of supply of ascorbate to
the body.

Further, in 6 men of diverse body weight and degree of fatness,
it vas found that the ascorbate utilization, as expressed in terms
of Cll" oxalate excretion, occurred at a rate of 0.207 mg per day
per kilogram of fat-free body weight. Rarely, if ever, do adult

males exceed 90 kg in lean body mass. Therefore, 18 mg per day
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Sub-task No. 2-20, Study No. 2
intake would match the greatest quantity of ascorbate metabolized

by the largest healthy man.

Summary:

Results of studies with healthy men revealed thatclose to one-
fourth of D-glucuronolactone-6-Cl4% was converted to L-ascorbic apdd,
whereas, on the other hand, no activity could be detected in the
ascorbate derivative isolated from the urine of subjects receiving
D-glucuronic-6-C1% acid.

One-half of the urinary oxalate arises fram the breskdown of
ascorbic acid and is excreted at a constant rate.

The size of the ascorbic acid pool and its rate of utilization

wvas directly related to the size of the fat-free body weight.

List of Publicatioms:

1. Beker, E. M., E. L. Bierman and I. C. Plough. Factors
influencing urinary excretion of ketopentoses in normal men.
Netabolism 9: k78, 1960.

2. Beker, E. M., I. C. Plough end E. L. Bierman. Effect of
D-glucuromic acid and D-glucuronolactone on accorbic acid levels in

blood and urine of man and dog. Am. J. Clin. Nutr. 8: 369, 1960.
3. Besker, E. M., H. E. Seuberlich and S. J. Wolfskill. Metabolism
of D-glucuronolactone-6-Cl4 and D-glucuronic-6-Cl¥ acid in man.
Fed. Proc. 20: 85, 1961. .
4. Baker, E. M., H. E. Seuberlich, S. J. Wolfskill, W. T.
Wellace and E. E. Dean. Tracer studies of vitamin C utilization in men;

metabolism of D-glucuronola.ctone—G-cll", D-glucuronic—6-cll" acid and I-
ascorbic-1-C* acid. Proc. Soc. Exp. Biol. Med. 109: 737, 1962.
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Increesing hydrolysis time, solvent washes and filter density
resulted in fecal cellulose values with a + 2% deviation of
replicates. The free ammonia in protein hydrolysates for intrea-
venous feeding may be removed without disturbing ionic balance by
use of a cupric chelating resin. Diffusion of air into the oil-
nitrogen system for ninhydrin in an eutomatic amino acid analyzer
with its resultant change in ninhydrin reactivity may be corrected
by an additional two bottle oil-nitrogen complex. Several infante
with disorders of the central nervous system exhibited deficiencies
of glutamic acid, proline, tyrosine and phenylalanine in their
Plasma amino acid levels and deficiencies in glycine, cystine and
arginine in their urine levels.
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Project No. 6X60-01-001 INTERNAL MEDICINE
Task No. 02 Metabolism and Nutrition

Sub-task No. 2-21 ical Chemistry Method and its
Application to cal and Nutriti Research

Description:

To support divieional research, methodology is developed by
revision of existing procedures, by a combination of procedures or
by direct innovation. As a secondary function, support is provided
for the collaborative projects of outside units in the form of

specific analytical methods.

Progress:

The procedure of Crampton and Maynard for the determination of
cellulose was modified to quantitate the amount of alpha cellulose
in fecal smp‘les. Increased hydrolysis time, repeated washings with
organic solvents and a dense Gooch asbestos filter pead gave replicates
with a deviation of % 2%.

Monoethanolamine is an excellent absorptive for ;a.rbon dioxide
in a micro combustion train and reacts with ninhydrin on heating
according to Beer's law., levels up to 10 mg of carbon may be assayed
spectrophotometrically at 570 minimicmns.

In the qu;st for a balanced intravenous fat emulsion a protein
hydrolysate (8 gm/100 ml) and a 5% dextrose solution were incorporated
into cottonseed oil preparations. The subsequent toxicity of this
formula was possibly based on the presence of a.'bnoﬁnal levels of

free ammonia in the protein hydrolysis. Analysis revealed 18.k4 to
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Sub-task No. 2-21

22.3 mg of free ammonia per 100 ml of hydrolysate. This ammonia
may be removed without upsetting the ionic balance by use of a
chelating resin in the cupric form which has a strong affinity for
the copper-ammonie complex.

The effect of time on the ninhydrin reagent employed in the
Spinco Amino Acid Analyzer showed a progressive decrease in molar
concentrations of the individual amino acids, felling to a 12% lower
value in three weeks. Diffusion of air into the protective oil
baths and resultant changes in ninhydrin reagent can be decreased
by installation of an additional two bottle oil-nitrogen system.

A 1960 ICNND survey of the food intake of the military perscmnel
of Thailand revealed one of the most important items in the daily
diet to be a fish sauce, used freely as a condiment on rice and
other daily dietary staples. Direct analysis showed only minor
quantities of the essential amino acids. .Unid.entiﬁa.'ble ninhydrin
reactants account for 0.351% of the alpha smino nitrogen. Of the
total nitrogen (2.o7§$), 0.218% is non-protein nitrogen.

.A series of.c.:c.Slla.'bora.tive studies with the Pediatric Clinic of
Fitzsimons General Hospital was conducted to detemmine the extent
that normal patterns of blood and urine amino acids are altered in
infants with usoﬁas of the central nervous system (i.e., phemyl-
ketonuria). Deficiencies of glutamic acid, proline, tyrosine and
phenylalanine were observed in the plasma amino acid patterns and
reduced levels of glycine, cystine and arginine in the urine.
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Sub=-task No. 2-21

In cooperation with the University of Colorado Medical Center, these
values wvere compared with those of normal infants. The limits of a
deficiency level were difficult to define, since the range of values
in normal patterns was so droed.

Sumary and Corclusions:
As listed under "Progress.”

List of Publications:

1. Adams, Robert A., Wm. J. Stanmeyer and Richard 8. Harding.
Antarctic stress and vitemin requirements. J. Dental Med. 17: 36,
1962. -

2. Powell, R. C., W. T. Kunes, R. 8. Harding and J. B. Vacca.
The influence of non-a‘l:;sor'ba.ble antibiotics on serum lipids and the
excretion of neutral sterols and bile acids. Amer, J. Clin. Nutr.
(in press).

3. Harding, R. 8. a.nd.J. A. Dickerman. A paper electrophoretic
study of the effect of sarcoidosis on serum globulin levels. Sub-

mission pending case history reports.
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The casein-amino acid diet developed for the determination
of emino acid requirements of mice has been found to be un-
sstisfactory for the determination of precise requirements.
Presumsably, this is due to variation in the amino acid camposi-
tion of the casein employed.

Various dietary carbohydrates were found to have no
influence on weight gain or plasme cholesterol levels of mice

fed two levels of prctein.
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Sub- task Ma2-24 Amino Acid Interrelationships

Study Nos. 1-4 Relationship of Essential to Nom-
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Influence of Protein Level on the
Serun Protein Components of the
Growing Chick; Amino Acid Require-
ments in the Mouse - Influence of
Protein Level; Influence of Type of
Carbohydrate on Growth and Serum
Cholestercl Levels in Mice Fed low-
or High-Protein Diets

Desoription:

A knowledge of the amino acid requirements of the mouse would
be of value in view of the use of this specles in nutritional studies.
For this reason, efforts are being directed to the development of a
diet suitable for the determination of such req_ui;ranents.

Other studies have been directed towards determining the influ-
ence of various dietary carbohydrates on certain blochemical criteria.
Further studies on the influence of protein level and essential vs.
nonezsential nitrogen on amine acld requirements and the significance

of protzin reserves are being cinsidered.

Progress: )

In the last report, the development of a casein-amino acid diet
to be used for the determination of essential amino acid requirements
of the mouse was dessribed. The use of this &iet in determining the

sulfur amino acid requirements of the mouse was also described.
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Sub-task Na2-24, Study Nos. 1l-4

Several st%dies have been initiated in an attempt to determine the
requirements of other amins acids. However, presumebly because of
the variat;ions in the amino acid composition of different lots of
caselin employed, accurate requirements could not be determined. In
order to obviate such difficulties, studies will be initiated to
attempt to develop & free amino acid diet wvhich will support maximm
growth of weanling mice. Such a diet would enable complete freedom
in varying levels of single amino acids and should thereby ensble the
determination of precise requirement values.

In a study of the influence of dietary carbohydrate on weight
gain and plasms cholesterol levels of mice, sucrose, glucose, starch
and dextrin were found to be without influence.

Since the last report, no further studies have been conducted
on the influence of essential vs. nonessential amino acids on growth
of rats or of J:evel of protein on serum protein camponents of chicks.
However, seversl new studies are presently being planned. The influ-
ence of essential snd nonessential amino acids on the growth of rats
will be studied with free amino acid diets. Such diets will enable
a greater manipulstion o.f the various amino acids.

The value of protein reserves will be further studied by
attempting to relate antibody formation to dietary and serum protein

levels. Because of the possible significance of protein reserves

to resistance to infections, such studies are pertinent.
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Bb-task No. 2-24, Study Nos. 1-4

Sumary and Conciusioms:

The studies reportel demonstrate that 1) dietary carbohydrates
arz without influence on weight gain or plasma cholesterol levels
of weanling mice; 2) a casein-amino acid diet is unsatisfactory for

the detemination ef amino acid requirements of weanling mice.

List of Publications:

1. Leveille, G. A., H. Fisher and A. S. Feigenbaum. Dietary
protein and its effects on serum prot.eins of the chick. Annals N.Y.
Acad. Sci. 24: 265, 1961.

2. Ilevellle, G. A. and H. E. Sauberlich. The influence of
dletary protein level on serum protein components and cholesterol in
the growing chick. J. Nutrition lli: 500, 1961.

3. Leveille, G. A., H. E. Sauberlich and J. W. Shockley. The
influence cf dietary protein level on the essential smino acid
requirement of the weanling rat. U. S. Army Med. Rsch. & Nutr. Lab.
Rpt. #262, 1 Sept. 1961.

4, Ihvid. The sulfur amino acid requirement for growth of mice
fed two levels of nitrigen. J. Nutrition 75: 455, 1961.

5. Levelille, G. A., J. W. Shockley and H. E. Sauberlich. The
influence of dietary fuctors on p]g.sm cholesterol of growing mice.

U. S. Army Med. Rsch. & Nutr. Iab. Rpt. #265, 11 Jan. 1962.
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In young adult mice, dietary protein and sulfur amino
acids have been found to depress plasme and liver cholesterol
levels, while these dietary supplements do nct appear +to
influence the cholesterul level of growing mice.

Studies on the influence of dietary fat on cholesterol
metsbolism in ch.icks demonstrate that the more highly
unsaturated fats increase tl}e degree of abscrption of
dietary cholestersl and, consequently, increase the plasma
and liver chclesterol levels.

Chelic and lithocholic acids have been found to elevate

plasma cholestercl levels of animels fed s cholestercl-
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Sub-task No. 2-25, Study Nos. 1-12
containing or free diet. The influence of these sclds on
liver chelesterol levels 1s presently being studied.

Preliminsry data have been obtained on the fatty
acid composition of plasma glycerides, cholesterol esters
and phospholipids of chicks fed high or low-protein
diets with or without added cholesterol. The influence
of several amino acids and antibiotics on the plasma
cholesterol level of the chick have also been studied.

In growing cholesterol-fed rats, dietary saponin
and pectin appear to depress cholesterol by increasing
fecal bile acld excretion.

Studies in human subjects have shown dietary protein
to be without influence on pla:sma. chclesterol levels.

The hypocholesterolemic effect of oral neomycin appears
to be a result of the impaired fat absorption which

accompanies necmycin administration.
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Description:

The influence of nutritional factors on lipid levels and
metabolism are being studied. The apparent significance of lipid
metabolisam to human health makes such studies of vital importance.
Continuocus attention is given to the development and implementation

of analytical procedures essential for such studies.

Progress:

Methodology

The procedures described in the last report have been implemented
successfully and are presently belng routinely employed in this
laboratsry. Presently, efforts are being directed to the application
of gas chr\'xnatography for the determination of steroids and for
isolation §f sterolds, fatty acids and possibly other compounds.

The ada.pta.tion. of new procedures for bile acid and vitamin A

determinations is presently being considered.
Protein, Sulfur Amino Acids and Plasma Cholesterocl in Mice

In contrast tc the lack of effect of dietary protein on the

plasma cholesterol level of weanling mice previously reported, a

/32




Sub-task No. 2-25, Study Nos. 1-12 =

hypocholesterolemic effect has beeh noted in young adult mice.

Results obtained t¢ date show a highly significant decrease in

plasma and liver cholestercl levels of mice fed 364 casein as cafipared
to 9%. Mice were fed 9, 18, 27 or 36% casein and the regression

of plasma or liver, cholesterol cor lipid phosphorus on dietary
prrotein level was found to be statistically significant. This ob-
servation has been made whether the animals were fed cholesterol or
not. The study has been repeated a number of times and the results
reproduced in each instance.

In an initial study, the influence of the high protein levels
has been found to be largely attributable to the:greater conter.rt of
sulfur amino acids. Mice were fed 9 or 36% dietary protein from
casein. A third group vas fed 9% casein with an amount of methionine
or cystine equivalent to that supplied by 36% casein; these three
diets were fed with and without added cholestervl. The addj.tion of
sulfur amino acids to> the 9% casein diet resulted in plasm‘a.nd
liver cholestercl levels comparsble to those observed in animals
fed 36% casein. Similar studies will be initiated to determine the
reprodueitility of the observed results.

Dietary Facstors and Pilasme and Liver Lipids of Chicks

As reported last year, sulfur amino acids have been found to
have a chclestercl=3epressing effect in chicks fed dlets containing
marginal levels of these acids. However, sulfur -amino aéid.s have -
not been found to exert any hypocholesterolemic effect in animals

already recelving levels adequate to support maximm growth., It
has, therefore, been concluded from these data that, although the
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Sulm5ask No. £=25, Study Nos. 2-12

sulfur amino azid contant of & prutein may in part be responsible
for the cholestervl-depressing effect of the protein, protein has

a specific cholésterol—depressi.ng effect unrelated to its sulfur
amino acid content. This cholesterol-depressing effeszt of protein
has also been shown to be unrelated to growth. Other amino acids
were atudied, namely lysine, arginine and tryptophan, and nome were
found to influence plasma cholesterol when added to diets containing
sufficleat quantities of these amino acids to support maximm growth.
Lysine supplemextation of diets deficient in this amino acid did
depress plasme cholestercl; however, this was probably the result

of incressing the protein available for growth.

In the last report on this project, it was reported that seversl
antiblotics, including peniciliin and neomycin, depressed plasma
cholesternl levels of growing chicks; in & second study no such
effect was roted. Iz comparing the results of the two studies,
ancther difference becomz2s spparent. In the first study the anti-
biotics stimilats=l growth whiis in the second ebudy no growth stimue
letion was notai. Aithough further studles willl be required to
clarify these appar:zt dlscrepansies, 1t seams that a plausible
explanation based con the differcrce in growth might be that a sub-
clinical infection which respon&al to the antibiotics used was
present in the first study, but not in the second. Further study
is antizipated in this area during the next year.

Studles with growing chicks demonstrate that the more unsaturated

fats fed (olive and corn oil) increase cholesterol sebsorption as
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Sub-task No. 2-25, Study Nos. 1-12

compared to anm fed a low-fat diet (0.5%) or a saturated fat
(cozonut oil). Tn cholesterol-fed chicks, the level of plesme
cholesterol was lower in animals receiving the low-fat dlet than

in those fed any of the fat-supplemented diets. Of the fat-
supplemented groups, the chicks receiving coconut 0il had a higher
level of plasma cholesterol than 4id chicks fed olive or corn oil.
The level of cholesterol in the liver of chicks fed olive oil was
higher than for any other tresatment; the chicks fed corn oil had
lower liver cholesterol levels, followed by the coconut oil and low-
fat groups. The values for aortic cholesterol followed a similar
trend. In chicks not fed cholesterol, plasma cholesterol levels
were highest in the corn or olive oil-supplemented groups; liver
cholesterol values were similar in all groups. The cholesterol:
phospholipid (C:P) ratios were found to be similar in ol- and &~
lipoproteins of chicks fed a cholesterol-free diet. In comparing
C:P values for chicks fed diets with and without cholesterol, the
radio increased by ome-third (0.58 to5 0.T77) in the ci-lipoprotein
fraction and by spproximately six-fold in the f-fraction (0.44 to
2.69); this indicates that the cholesterol increases particularly
in the /5 -lipoprotein fraction .a.t a much faster rate than does the
phospholipid lesvel. The data obtained also demonstrate that the
hypercholesterolemia resulting from cholesterol feeding takes place
exclusively in the ﬁ-lipoprotein fraction with 1little or no change

in the &-cholesterol level.
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Sub-task No. 2-25, Study Nos. 1-12

Because of conflicting reports on the influence of the bile
acids, cholic and lithocholic acids, on cholesterol metabolism in
the chick, studies were Initiated to elucidate their effect. In the
preliminasry study, lithocholic acid elevated plasma cholesterol levels
in chicks fed cholesterol-free and supplemented diets, while cholic
acid elevated plasma cholesterol levels of cholesterol-fed chicks -«
only. In a second study, chicks were fed a stock diet for approxi-
mately four weeks as compared to one week in the first study; the
experimental diets were then fed for four weeks in both experiments.
The data o.f the second study were essentially identical to those of
the first except that cholic acid elevated plasma cholesterol in
chicks fed a diet free of cholesterol. Since this observation is in
contrast to that of the first study, it can be interpreted as indi-
cating an influence of age. In order to overcame any age factor, a
third study is in progress in which chicks were fed a stock diet for
one week and will Ye fed the experimental diets for 8 weeks; weekly
plasma cholesterol values will be obtained. The liver lipid data
have not as y=t been completed, but the data availsble indicate that
dletmry lithocholic acid cause approximately a tid-fold increase in
liver weight and an elevation in liver cholesterol in chicks fed &
cholesterol-free diet, and in contrast appears to depress liver
cholesterol in the cholesterol-fed chick. Lithocholic acid also

eppears to depress liver fat.
Preliminary date have been obtained on the fatty acid composition

of glyceride, cholesterol ester and phospholipid fractions of G- and
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/f' ~lipoprotein lipids in plasma obtained from chicks made hyper-
cholesterclemic by 1) increasing endogenous (feeding a low-protein
diet) or 2) exogenous cholesterol (cholesterol feeding). The data
thus far obtained indicate that the hypercholesterolemic response is
accampanied by a decrease in linoleic and arachidonic acids and an
increase In the level of oleic acid or an increase in the oleic:
linoleic + arachidonic ratio. More data are being obtained in order
to establish such changes more definitely and to delineate the
mechanisms involved.

Pectin, Seponin and Plasma Cholesterol of Rats

Rats fed cholesterol had elevated hlasma and liver cholesterol
levels in comparison to animels fed & cholesterol-free diet (plasms,
101 vs. 128 mg/100 ml; liver, 4.30 vs. 10.32 mg/gn). The plasma
and liver cholesterol levels of the cholesterol-fed rats were de-
pressed by the dietary supplementation of 5% pection or 0.5% saponin

* (plasma, :Lés, 116 and 119 mg/100 ml for control, pectin and saponin
groups,respectively; liver, 10.32, 7.49 and T7.47 mg/gm for control,
pectin and ssponin groups, respectively). The hypocholesterolemic
effect appeared to be the result of an increased fecal bile acid
excretion (17.93, 23.59 and 25.96 mg of di- and trihydroxycholanic
acids excreted/day for control, pectin and saponin groups, respec-
tively) and not due to an increase in fecal neutral sterol excretion
(142, 141 and 132 mg sterol excreted/dsy for contrel, pectin and

saponin groups, respectively). The possibility exists that pectin
and saponin may have depressed fat absorption; however, the neutral
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sterol. data do not support such a conclusion. Other studies are
being initiated to further elucidate the mechanism of action of
pectin and saponin.

Dieta:ry Protein and Neomycin in Human Subjects

Dietary protein level was found to be without effect on the
plasma lipids of young normal adult males. High and low-protein
diets (130 and 30 gm/day, respectively) were fed and no significent
changes in plasma cholesterol, lipid phosphorus and glycerides were
noted.

A study has been completed to determine the mechanism{s) involved
in the hypocholesterolemic effect of neamycin. Since a small amount
of the administered oral dose is a&bsorbed, it was necessary to
determine whether the effect might not be a systemic one. The
administration of 200 mg of neomycin per day intramuscularly did not
alter plasma lipids. The administration of this same dose orelly did
not alter plasma lipids but did result in stools which were negative
for the microorganisms assayed for, indicating that the cholesterol
depression was not mediated through the antibiotic's alteration of
the intestinal microflora. The administration of 2 gm of neomycin
per day depressed plasma cholesterol and significantly reduced fat
digestibility. These date are interpreted to show that the hypo-
cholesterolemia resulting from neomycin administration is mediated

through its impairment of lipid absorption.
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Sub-task No. 2-25, Study Nos. 1-12
Sumnary and Conclusions:

The results of the studles reported are summarized as follows:

l. Dietary protein and sulfur amino aclids have been observed to
depress the plasma and liver cholesterol levels of young adult mice.

2. In growing chicks, dietary protein was found to have a
greater plasma cholesterol-depressing effect than could be attributed
to its sulfur amino aclid content.

3. Arginine, tryptophan and lysine did not depress plasms
cholesterol levels of growing chicks.

4., The influence of antibiotics on plasme cholesterol levels of
chicks appears to be related to their ability to stimulate growth,
probebly by suppressing sub-clinical infections.

5. A hypercholesteremic response in the chick appears to be
accampenied by decreased levels of linoleate and arachidonate with
an accompenying increese in oleate. These changes appear to be most
apparent in the cholesterol ester fraction and least so in the I;hos-
pholipid fraction with intermediate values for the glyceride fraetion.

6. Ssaponin and pectin added to the diet of the cholesterol-fed
rat é.e‘presses plasma end liver cholesterol levels by increasing bile
acid excretion.

T. Dietary lithocholic acid has been observed to have a hyper-
cholesteremic effect in the growing chick. Cholic acid also has a
hypercholesteremic effect which appears to be influenced by age.

Lithocholic acid appears to cause an increase in liver size.
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8. Dietary protein has been found to be without effect on
the plasma 1ipid levels of human subjects.

9. Dietary neomycin appears to depress plasma lipids in human
subjects by impeiring lipid absorption.

List of Publications:

l. Leveille, G. A., J. W. Shockley and H. E. Seuberlich.
Influence of the presence of cholesterol and fatty acids on plasma
glyceride determination in the chick. Poultry Sci. 40: 1361, 1961.

2. Influence of dietary factors on

plasme 1ipid relationships in the growing chick. Proc. Soc. Exp.
Biol. Med. 108: 313, 1961.
3. Lipid distribution in lipoproteins

separated by polyanion precipitation. Ibid. 108: 5hk, 1961.
., Lipid content of chick erythrocytes

and plasma. Ibid. 109: 345, 1962.
5. The influence of dletary factors on

plasme cholesterol of growing mice. U. S. Army Med. Rsch. & Nutr.
lab. Rpt. #265, 11 Jan. 1962.
6. Influence of dietary protein level

and amino acids on plasma cholesterol of the growing chick. J.
Nutrition T6: 321, 1962.

7. Leveille, G. A., H. E. Sauberlich, R. C. Powell and W. T.
Nunes. . Influence of dietary protein on plasma 1lipids of human |
subjects. J. Clin. Invest. 41: 1007, 1962.
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Sub-task No. 2-25, Study Nos. 1-12

8. Leveille, G. A., R. C. Powell, H. E. Sauberlich and

W. T. Nunes.

Effect of orally and parenterally administered

neomycin on plasma lipids of human subjects. (In preparation)
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Previous studies reported in the literature have shown disturbances
in enzyme function in thiamine deficiency. These biochemical changes
do not lend themselves readily to rapid and reliable methods for the
assessment of thiamine inteke as well as nutritional status. Recent
work has shown that red blood cell transketolase may provide a relisble

index of thiamine status. Further, new methodology has made it
possible to measure the metabolites of thiamine in urine. A study
using human volunteer test subjects was undertaken to measure red
blood cell transketolase and urinary metabolites during control, de-
Pletion and low-level repletion periods.

This study was initially reported in the 1960-61 progress report.
The data have been further evaluated to yleld several conclusions.

Urinary output of metebolites was decreeased during the depletion,
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Sub~tesk No. 2-26, Study No. 1

but not to the same extent as intact thiamine which dropped to
insignificant amounts during the first week. Transketolase values
coincide with depletion and repletion periods, decreasing during
the former and increasing during the latter treatments. Creatinine
blood cholesterol, free fatty acids and phospholipids showed no
change as a result of the thiamine deficiency.
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Project No, 6X50-01-001 INTERNAL MEBICINE
Task No. 22_ Netabolism and Nutrition

‘Subetask No. 2-26 Thismine Metabolism

Study No. 1 An Investigation of the Biochemical
Changes Induced in Humans by a
Deficiency of Thiamine

Description:
Wth the development of a method for measuring the excretion
of thiamine metabolites as well as intact thiamine in the urine, a

nevw pargmeter for the estimation of nutritional status was available,

The test with normal human subjects was designed to assess the

- validity of this parsmeter and to further investigate the metabolism

of thiamine,

Progress: .
Data of the previous study have been further evaluated and a

mnusceript is being prepared for publication. Additional investi-
gations on thimmine metabolism and requirements of the human will be
dependent uypon the program of the Metabolic Division and the avail-
P{Lity of volunteer test subjests.

Summary and Conclusions:
The further evalustion of the data of this study has resulted
in the following conclusions: The excretion of intact thiamine is

oV & yelisdle index of thiamine deficiency or sufficiency since
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Subetask No, 2-26, Study No. 1

this reflects only the recent levels of intake. As soon as the
intake of thiamine decreased, there was an abrupt reduction in the
excretion of intact thimmine. Metabolite excretion continued at
rather high levels even when signs of deficiency appeared. Iack of
thiamine appeared to have no effect on creatinine excretion o;"
blood cholesterol.

Iist of Publications:

None.
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In a 6-month study on a TB patient from this hospital
who was receiving INH and PAS, it was noted that even
though his 3=-hydroxykynurenine excretion values were ele-
vated following tryptophan loed his xanthurenic acid
excretion values did not significantly change during the
period that he was off his Bg supplement and on INH and
PAS treatment. Further, using L-ascorbic-1-C14 acid to
study this patient's ascorbate metabolism, it was found
that there was no change in the patient's ascorbic acid
pool size or utilization whether on or off INH. Further,
there was no change in his oxalate excretion whether on or
off INH,
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Study No. 2 TImfluence of INH on Bg Requirement
and on Urinary Oxalate Excretion in
Tubercular Patients
Description:

The objectives of this experiment are as follows:

1. Study the tryptophan metabolism in patients who are receiving
INH therapy.

2. Study the effect of INH on ascorbic acid metabolism in TB
paetients to determine whether or not there is an increased utilization
of ascorbate.

3. Study the effezt of INH on urinary oxalate excretion in
TB patients.

Progress:

In a 6-month study on a TB patient from this hospital who was
recelving INH and PAS, it wa.s noted that his 3~-hydroxykynurenine
excretion was markedly elevated even before his 100 mg/day Bg sup-
Plement was taken away. When his Bg was taken away, no significant
changes occurred in his xanthurenic acid excretion following tryp-
tophan loed, while on the other hand the 3-hydroxykynurenine
excretion became markedly elevated. Blood amino acid levels were

increased during this same period while the urine amino acid pattern
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Sub-task No. 2-27, Study No. 2

demonstratzd a signifisant increase in the glycine and alanine
excretion o2iy. The 3-hydruxyvkynurenine exmsretion folluwing
tryptophan 1load still did not return to normal after a 3-week

period when the patieat was off his INH and PAS therapy but allowed
100 mg Bg/day. The 3-hydroxykynurenine excretion values following
tryptophan 1load during this 2-week period fell exponentially even
though the control values were normel (i.e., 5-20 mg/day) indicating
the possibility of a true enzymatic block existing. When the

patient was put back on INH and PAS therapy, even with his 100 mg/day
Bg supplement, the 3-hydroxykynurenine level of excretion immediately
rose following tryptophan lced.

Using L-ascorbic-1-Cl4 g2id to study this retient's ascorbate
metabolism, it was found that there was no change in the patient's
ascorblc acid pool size or utilization whether on or off INH therapy.
Further, there was no change in his ocxalate excretion whether om or

off INH therapy.

Summary and Conclusions:

3=-hydroxykynurenine ex:retion was markedly increased in the
patient studiel here even before Bg was taken away. No significant
xanthurenic acid ex:retion, following tryptophan load, occurred
during the period the patient was off Bg supplement while, on the
other hand, the 3~hydroxykynurenine excretian became markedly
elevated.
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Sub=-task No. 2-27, Study No. 2

The 3=-hydroxykynuraaine excretion still did not return to
rormel after a J-waak periosd off INH. The 3-hydroxykynurenine
excretion values, following tryptophan load, fell exponentially even
though the contrul values were normal (i.e, 5~20 mg/day) indicating
the possibility of an enzymatic block in tryptophan metabolism.
When the patient was put bazk on INH with Bg supplement ,‘the
3-hydroxykynurenine exxretisa following tryptophen load immediately
rose.

There was no change in the patient'’s ascorbic acid pool size
of utilization whether on or off INH. Further, there was no change

in his oxnlate exexetion whether on or off INH therapy.

Iist of Publications:

None.
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Previous work in this laboratory has showa that patients
receiving isoniazid have elevated tioodl ammonls values.
It was further shown that the elevatad ammonia appeared oaly
when the isoniuzid was administered and was not present
vhen PAS, SM or Bg were givea without isonffzid. Thus, it
was felt that the towxiz psychosis which may z;.mea:: in
patlents given high doges of isoniazid might be due %0 an
elevation of blonl emnaia. These patients exhibit sympioms
of confusion, disorientatican and hallucination. The study
was designed to test whether patients exhibiting these
symptoms do have high blood ammonia values. Furmér, it
will be determined whether lowering blood ammonia by
glutamic acid or srginine will help the patient to better

tolerate higher doses of isoniazid.
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Study No. 4 High Isoniazid-Blood Ammonia

Description:

To determine whether patients with toxic psychosis, receiving
isoniazid, have elevated blood ammonia values, and whether the
reduction of the blood ammonia would result in curing the toxic
psychosis and the Intolerance for the drug.

Progress:
The Pulmonary Disease Service at Fitzsimons General Hoepital

is now screening patients for the study. As soon as they are
available, the study will be under way.

Summary and Conclusions:
None at this stage of the investigatiom.

List of Publications:

None.
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Problems associated with radiocactive fallout have been resolved
into two main categories: (1) Those relating to radiation injury as
a result of external irradiation from radionuclides released by the
bomb blast, and (2) those relating to internal irradiation produced
by the long-lived radioisotopes which have been shown to be '"bone
seekers.” From the biological viewpoint, the radicactive strontium
isotopes, Sr9o and Sr89, with half-lives of 28 years and 53 days,
respectively, are the most important substances among the fission
products.

Previous work has attempted to remove the isotope after it
has been deposited in bone. Because of the nature of skeletal
dynamics, one might expect a greater chance of success immedlately

after the incorporation of strontium in bone, with diminishing
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Sub-task No. 2-28, Study No. 4

chance for success as time progresses. However, efforts to
remove the isotope from bone, once it has been deposited, have
met with little success. Our work will probe the conditions
in the intestinal tract which would reduce the adsorption of

strontium across the intestinal wall.
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Description:
Diets of varying compositions will be offered weanling rats
at specified intervals during the day. At tke end of these feeding
periods, doses of Sr85 will be administered by stomach tube. Retention

8

of the isotope will be measured by counting Sr > in urine, feces

and carcass. This will be correlatsd with diet composition.

Progress:

8

Clearance for the use of Sr 2 has recently been obtained. The

studies will be undertaken shortly.

Summary and Conclusicns:

None at this time.

List of Publications:

ane at this time.
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Recent reports of clindcal studies of patients with Laennec's
cirrhosls have mentionzd zircuria and low levels of serum and liver
zinc as features of this condition. The authors noted that admin-
istration ¢f zinc supplements a&s low as 15 mg per day was followed
by improvement as determined by an increase in serum zinc and a
decrease in urinary zinc arvi in reterntion of BSP.

This study is designed ts5 lnvestigate zinc metabolism during
the course of liver irjury induced by hepatotoxic agents. In the
first experiment, the effect of injections of carbontetrachloride
on liver, serum, and urinary zivc ani on liver pyridine nucleo-
tides will be determined using the rat as the experimental animsl.
The value of increased zinc intake as an ameliorative treatment
will also be investigated. Subsequent trials are planned in vhich
liver damage will be induced with other types of noxious agents and

by nutritional deficiencies.

/60




BODY CF REPORT

Project No. 6X60-01-001 INTERNAL MEDICINE

Task No. 02 Metabolism and Nubrition

Sub-task No. 2-28 Studies on M’neral Metabeolism and Interactions
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Zinc Metabolism)
Description:
The purpose of this study is to investigatz the possible role
of zinc as an ameliorative factor in hepatic injury caused by

various agents.

Progress:

- Twenty-four adult rats were divided into two groups and fed
& semi-purified diet contairing elther 100 or 1,000 pgm zinc per
100 gm of dilet. EHalf of the animals in each group were given sub-
cutaneously injections of carbentechachloride in amounts of 0.1 ce
per 100 grams body welght evzry week for five wesks. Total fecal
and urine collecticns were msde during the second, fourth and sixth
wezks at which time the animals were sacrificed. The liver tissue
will be analyzed for t:stal pyridipe nucleotides, total zinc, %
nitrogen and % fat. The urire will be analyzed for zinc and N'-
methylnicotinamide. Total feocal and serum zinc will also be
determined. In adiition, the iiver and kidney will be evaluated
with histopathological techniques. No rssults are yet available
for discussion.
Summary and Conclusions: None

List of Publications: Neoue
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In sbudies on Bg deficient rats it was nstad that the
urinary cxalate excretior was ircrasszi. Further Bg deficient
rats given iscniazid (INE) ip 4vzir d2:% dszmorsirated a marked
increase in the excreticn of urirary oxalats. The xanthurenic
acid excretior in thess apdimals sbowsd an incrsase in tke Bg
deficient, bubt & decrssysa In the B Leficiernt +NH groups.
Simdtanesusly, the Bg deficlart +INY group demonstrated a marked
increase in 3-hydroxykynurerins excretion. Using c1¥ 1aveled glycine
it was fourd that the ccaversion cf glycine to oxalete increased

in th= Bg deficisnt rats, but demsrzused in Bg deficient rats who were

44

fed INH in their diets. When the ascorbic acid conversion to oxalate
- was studied in these same groups of animals using L-ascorbic-l-Clu

acid it was fourd that the aszorbate to oxalate conversion decreased
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Sub-task No. Z=-2%, Study

[

In the Bg deficlent rats andi ircressal dn the B6 deddcient animals

glver INI, It appears, themafoe:, that the effoct of INF on glycine
and asczorbate metabollism 15 separates azd spzcific from diet
T S

dsficiency.
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Task No. 02 M=ztabolism and Nubrition

Sub.task No. 2-26 Pyriicwins M=tabolism

(Shudy No. 4 Zlycine Metabolism in Bg Daficient
A3uit Ratz)
Desaription:
The cbjectives of t-is experiment wers as follows:
Te stuly the owall: s213, xanthurerice acid and 3<hydroxy-

kynursnine excretlon in nermal and Bg deficlent rats.

m. study the ePfarbs of issntazid (INH) on Cll" labelel glycine

and oxalat: formaitiom and ew:crotion in Bg deficiert rats.

To stuly the metshelism of Loasssrbie-1-c1% as1d in Bg

rats in tarme of sxslahz formation and excretion.
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Last, tc sbuiy the blosd ard urlnary amino acid patterns om

IE tregh:l animals.

Progres:z:

Ir sdult rates thset ware £231 8 BE deficlant dist, the arinary
oxalabz anl xantzoreric gsid éx’:retion increas=i as compared with the
conbreol animaliz. Fuarshar, rabs fed the same Bg deficient diet, but
supplementsd with isonlazid (INE) added to the diet in the amount of
i gm/k_g, s demorstretad & Lef 13 insrease in urinary oxalate excretion
as comparei with the conbzel animals. + 18 of intersst 4o note thst
these sawme antmals {Eg d=ficiert +INH) showed a marked elevation in
urinary 3-hydroxykyrursnins excretlion while, at the same time, their

urinary xanthurenls acld excreticn was markedly decreased.
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Sub-5ask Ne. f-20, Study N-. &
In wbulddas using glyol Lw.u‘lh to zhuly tke convarsion of glycine
to C i 2 latelsi owalabs anl iz wrlnsry swxerstlion tmersof, i1t was demon~
stratel that the coavasrsion of glycdins to cxalate was incrsased in
Bg drficient rats. In zorbrasy 45 this, Bg deficient rats that were
glven 1’.,.aea,sccz~"oic-a].u:'H 5221 demenzbrst=l a mark=3 decrease of conversior
and exzretlion of the Lessiorbis scll as ovalabts. Pyridoxine deficilent
rats that were supplzmec®ai wits &, -z the othar hand, damonsirated
a mark=d dexreags ia the coorareion of tha ,~ll+ labeled glycine to oxalate.
Convers<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>